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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

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

YueOHasi TUCHUIUIMHA «XHUMUSD» SBISETCS 00s13aTEIbHON YacThio 00111e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTeNbHON NPOTPaMMBI 0 CHEIHMAIBHOCTH
40.02.04 IOpucnpyoenuus

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oopazoBanus ¢ yuerom ®I'OC CIIO no crieunansuoctu 40.02.04 IOpucnpyoenyus

Jucuunnuna Hanpasiena Ha dopmupoBanue OK 1o crnennaibHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 Br1bupath ciocoOsI penienus 3aaad npo(ecCHOHATBHON IesITeIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 CoJieiicTBOBAaTh COXPAHEHHUIO OKPYXKAIOIIEH CPEIbl, PECYpPCOCOEePEKEHUIO,
MPUMEHSTh 3HaHUS 00 U3MEHEHUHU KIIMMaTa, MPUHIIUIIBI OePEKITUBOTO
MIPOU3BOJICTBA, YD (PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

1.2. Henu u miiaHupyemMbie pe3yJibTaThl 0CBOCHHUS TUCIUILIUHBI:

Llenu quCHUTIINHBI:

®opMupoBaHUE y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTABISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpaA KaK OCHOBBI MPUHSITHS PEIICHUN B )KU3HEHHBIX M MIPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

1.3 Inanupyemsble pe3yabTaTbl OCBOEHHSI 001IE00pPA30BATEJbLHON AUCUMILIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIC H METANPeIMETHbIC) Pe3yIbTATHI:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/Zy, OCO3HAHHE IEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTh K aKTHUBHOHM JEATEIBHOCTH TEXHOJIOIMYECKOH M COIMAJbHOM HaNpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chpepam npopeccCuoHaIbHON JesITENbHOCTH,

OBJaieHHe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH 1CCTBUSIMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOATENIbHO (OopMyIHpOBaTh W aKTyaJM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK WM OCHOBAHHUS JUIS CPaBHEHMs, KiIacCU(UKAIUH U
00001IeHN ST,

- OTIPENIENISATh LENU AeATENIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILEHHBATH COOTBETCTBHE pPE3YyJbTATOB IEISM,
OILICHUBATh PUCKU MOCIEICTBUN AESITENbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHHUE MTPH PELLICHUN )KU3HEHHBIX MPO0JieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
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- BJIaJIeTh HABbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JeATEIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aJ1auy, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs, HAXOJIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh apamMeTphbl
U KPUTEPUU PELICHHUS;

- QHAJIM3UPOBATH MOJYUYECHHBIE B X0JI€ PELICHUS 3aJ]a4ll PE3yJbTaThl, KpUTUYECKU OLICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KUZHEICITCIIbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE HJIEH, MIPEJIaraTh OPUTrMHAIbHBIC IOX0/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE

B 00.1acTH HEHHOCTH HAYYHOT'O TO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOIO HAa JHMAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM W YHMTATEIBbCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHME IIEHHOCTH HAyYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH MPOCKTHYIO M
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

OgjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH IMOJIyYCHUS MHPOPMAIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpeTalio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHUs WHPOpMAIUU U IIETEBOU
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (OPMY TIPEICTABICHHS U BU3YAITH3alIUH;

- OIIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(GOpPMAIlMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- WCIIONIb30BaTh Cpe/icTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B pPEUICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3alMOHHBIX 3a/lady C COOJI0JIEHHEM TpeOOBaHUMN
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeHHs], MIPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3alIUTHI HH(POpMaIMU, HHGOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4E€OHO-UCCIIE0BATENHCKOM, MPOEKTHON U COITUATIBHON JIEATETbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) cOBMECTHasl IESITEIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHINBUYaTIbHOU PabOTHI;

- IPUHUMATH IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUMN, paclpelnessiTh poJid C YYETOM MHEHUH
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOODAWMHHPOBATH U BBIIOJHATH pPAOOTYy B YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IUUYHBIX CUTYAIUsX, IPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM

OBy1aleHUe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU JA€HCTBHAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:
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- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAEH IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOICH Ha ONIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 06.1acTH 3K0/10rH4€CKOT0 BOCIIUTAHMS S

- chopMHpPOBAHHOCTH  SKOJOTMYECKONW KYJIbTYpbl, IOHUMAHUE BIMSIHHUS  COLUAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYKAIOLIEH CpEle HAa OCHOBE 3HAHUS LEJeH
YCTOMUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAIOIIEH Cpee;

- YMEHHE POTHO3UPOBATh HEOIArOMPHUATHBIEC SKOJIOTHUYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JIEHCTBHM, IPENOTBPAILATD UX;

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-HUCCIIEA0BATEIIbCKOM, MPOSKTHON M COLIMAIbHON JESTEIHLHOCTH.

JucuumimHapHble (MpeaAMeTHbIE) pe3yJibTaThl 00yYeHH I :

- BJIQJICTh CUCTEMOM XMMHUUYECKHUX 3HAHMUM, KOTOpas BKJIIOYAECT: OCHOBOIMOJIATAIOIIUE MOHSATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBI 00bEeM, YIJIEPOJIHBINH CKEJeT,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENBbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOM PEAKINH, XMMHUUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuyeckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMHH, (PAKTOJIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W 0O€30MacHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa;

- YMETb BBIBIIATH XAPAKTEPHBIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX ITOHATHM, IIPUMEHSATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OPraHUYECKUX BEIIECTB M MX IPEBPALLCHUMN; BBIABIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIOJb30BaTh HAWUMEHOBAHUS XUMHUYECKUX COCIMHEHUN MEXIYHAPOJHOIO CO3a
TEOPETHYECKOW U MPUKIIATHON XUMUU U TPUBHATHHBIC HA3BaHUS BAXKHEHIIMX BEIIECTB (DTHIICH,
aleTulieH, TauIepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBIN Ta3, aMMHUaK, TallleHas W3BECTb, HETallleHasi W3BECTh, MUTHEBAs COJla U JIPYTHUX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPK/IaTh XapaKTEPHbIE XMMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIMMHU SKCIIEPUMEHTAMH U 3AMIUCAMHU YPABHEHUNA XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyIIaM COCIMHEHUW, XapaKTEepU30BaTh MUX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIBI XUMHUYECKHX CBsi3eld (KOBaJleHTHAas, WOHHAs,
MeTaJIJTNYecKasi, BOJOPOIHAsS), THUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCHPHUIIMPOBATH
XUMHYECKHUE PEAKIINH;

5
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- copMHUpPOBaATh MPEJCTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJIU XUMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (HOPMUPOBAHUH MBIILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHNEM (DU3MUYECKUX BEIIMYUH, XapaKTCPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BEILLECTB MpPHU HArpEBaHUM, IOJYYEHHE JTUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKky Ha aJbJETUAbI, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€IKOB IIpU HArpEeBaHMUU,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pPacTBOpPOB, KaueCTBEHHBIC PEAaKIMU Ha Cyiab(dar-, kapOOHAT- M XJIOPHJI-aHUOHBI, Ha KaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHBbIC 3amadu 1o TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OC30MAaCHOCTH TPH OOpAIIEHUH C BEIICCTBAMH W
71ab0paTOpHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YAbTaThl XMMHYECKOTO HKCIEPHUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XHMHUYECKYI0 WH(OPMAIHIO, TIOTYy4aeMyKH W3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoii nH(MopMaluu, cetb IHTepHET u Apyrue);

- BIAJCTh OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX SIBJICHHUI
(HabnroieHue, U3MEpeHue, HIKCIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPaBHEHUSIM XUMUYECKUX PEAKIIUM C
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHbIE XWMHMYECKHE 3HAHUA Uil TPUHATHS PEIIEHUWH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIMOJHATH XUMHUUYECKHI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPHU HArPEBaHUH, TOJIYYCHHE HTUJICHA W H3yYE€HHE €ro CBOWCTB, KauyeCTBEHHBIC
pEaKIuu Ha albJeruJbl, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONPEIENSITh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIE 3a7auu no TeMaM "Metamnel" u "Hemeramnser") B
COOTBETCTBUHU C TMpaBWIAMU TEXHUKM OE€30MacHOCTH TpH OOpallleHWH C BEIIECTBAMHU H
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENICTABIATh PE3ylIbTaThl XWMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOIIUX PeaKIHii M (GOPMYIUPOBATh BBIBOABI Ha OCHOBE
ATUX PE3yIbTATOB

- copMUpOBaTh MPECTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIU XUMHUHU B MO3HAHUH SIBIICHUU TPUPOJIBI, B (HOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIbHOW TPaMOTHOCTH, HEOOXOIMMOU ISl pEIICHUs MPaKTHYECKUX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
JESATETLHOCTH B IIENSAX COXPAHEHHUS CBOETO 370POBbsI U OKPYKAIOIIEH TPUPOTHON Cpeibl;
YUHUTBIBATh OMACHOCTh BO3JICUCTBHS HA KMBBIE OPraHU3Mbl OINPECICHHBIX BEIIECTB, TOHUMAs
CMBICJT TTOKA3aTes MPeIeTbHOM TO0MYCTUMOW KOHIEHTPALINH.



YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILIMHBI H BBl y4eOHOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 46
B T.Y.

OcHoBHOe cojiep:KaHue 40
BT. 4..

TEOPETHUECKOE 00yUueHue 21
MPAKTUYECKHUE 3aHITUS 9
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoepiKaHue 6
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

TeopeTudeckoe oOydeHue 2
MPAKTUYECKHUE 3aHITUS 4

Ipomexyrounas arrectamus (nuddepeHInPOBaHHBIN 3aUeT)

2 cemecTp




s ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
(E'@ _ 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 01, OK 07
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK 01, OK 07
Crpoenne atoMoB | Teoperuuyeckoe oGydenue
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
IpakTHyecKue 3aHATHS
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 01, OK 07
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS
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 01, OK 07

Pa3nen 2. Xumnueckue peakiuu ’
Tema 2.1. Tunsr | OcHOBHOE coiepKaAHUE OK 01, OK 07
XUMHUYECKHX Teopernueckoe o0yuenune
peakuui KnaCCI/I(bI/IKauI/Iﬂ W TUIIBI XUMUYECKUX peaKL{I/Iﬁ C Y4acTHEM HEOPraHMYCCKHUX BCIICCTB. CocraBienue

YPaBHCHHI PEAKIUi COCAWHCHHS, PA3IOKCHHS, 3aMEIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

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

CocraBneHrue U ypaBHUBAHHME OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOIO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipoleccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

Ne3. KonnuecTBeHHbIE OTHOIIEHHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PaCUYEThI

[I0 YPaBHEHUSIM XMMHUYECKMX peakuuid. Mosb Kak eIMHuIA KOJIM4YecTBa BelecTBa. MoisipHas macca.

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

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSAM XMMUYECKUX PEAaKLUH C MCIIOJIb30BaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK 01, OK 07
ONEKTPOTUTHYECKA | Tegpernueckoe 00yeHHe

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus anekTposuTUYecKOd aucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTH. Peakiiuu 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
ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 10
Nel. JlabopaTtopHas paboTta “THITbl XUMHUYECKUX pEaKIIfii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKINil
OK 01, OK 07
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB
Tema 3.1. OcCHOBHOE cO/Iep:KaHue OK 01, OK 07
Knaccupukanus, | Teoperndeckoe oGydenue
HOMCHKIIATYPA M |TTpenmer Heopranmueckoit xumun. Knaccupukanus HeOpraHMUeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocCBs3b
HCOPraHMHCCKUX | yooprannyecknx BemecTB. ArperaTHble COCTOSIHMS BellecTBAa. Kpucramimueckue M amMopdHbIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJsSpHas, HOHHAs, METaJUIM4YecKas).
3aBUCUMOCTh (DU3MYECKUX CBOWCTB BEHICCTBA OT THIA KPUCTALIMYECKOW PEMICTKH. 3aBUCUMOCTH
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHUYECKOH CBS3M U TUMNA KPUCTAUIMUECKOW PELIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IpakTHYeckne 3aHATHS
Ne4. HomeHnkiiaTypa HEOPraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOMN
(hOopMyYITBI UM COCTABICHUE XUMHUYECKON (POPMYITBI UCXO/IS U3 HA3BAHUS BEIIECTBA MO MEXKTYHAPOIHOM
(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.
Pemenne mnpakTHdecKkuxX 3amaHUN MO KJIacCU(PUKAIMKM, HOMEHKJIAType W XUMHUUYECKHM (opmysam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.
Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
ITonck nHpopMaIuu 1Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE OK 01, OK 07

XUMHNYECKHUEC

Teoperuyeckoe o0yueHue

10




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHWYCCKUX  |MeTaJIOB M HEMETAUIOB B IIPUPOAE M KU3HEIEATEIBHOCTH 4YeJIOBEKa W OpraHusMoB. 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 AIIEMEHTOB B PUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yeckue 3aHATHSA
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
JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KkaHue OK 01, OK 07
Unentuduxanus | JlaGopaTopHbie 3aHATHS
HCOPTaHMHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMsA HEOPTaHMIECKHX BEIIECTBY.
BEIICCTE PenieHne OSKCIIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAUIOB, IO
pacro3HaBaHUIO U MMOIYYEHHUIO COEAMHEHNI METAJIJIOB U HEMETAJIIOB.
Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynab¢aT-, KapOOHAT- U XJIOpU-
AHMOHBI, Ha KATHOH aMMOHMUS
. OK 01, OK 07
Pasznen 4. CTpoeHue 1 CBOIICTBA OPraHNYeCKUX BelIeCTB ’
Tema 4.1. OcCHOBHOE coJIep:KaHue OK 01, OK 07

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
CTPOCHHUE U [TosiBnenue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer oprannyeckoit 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)
[MpakTuyeckue 3aHATHSA
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 01, OK 07
CaoiicTBa Teopernueckoe oGyuenue
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

12
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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 “IIpeBpalienns opraHM4eCKUX BEIIECTB ITPU 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 01, OK 07
Wnentudukaus | Tegpernueckoe o0yuenue
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OpraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILIECTB, UX YIJICBOJOB — HWCTOYHUK OJHEPIHMHM JKUBBIX Opranm3mMoB. OOIacTM TPHUMEHEHUS aMHHOKHCIIOT.
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 XUMHHM B pPEIICHHM NPOOJIIEM 3HEPreTHYecKold Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJCTBEHHOM | MeIMIIMHBI, CO3/IAHUU HOBBIX MAaTepHajoB, HOBBIX HCTOYHUKOB DHEPIHH (aIbTePHATHBHBIE HCTOYHHKU
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YeJI0BeKa KJIacCOB (YTJIEBOJOPOBI, CIUPTHI, (DEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbJIETHIBI U [p.),
CMBICJI TOKA3aTeNs MPEJIETbHO JONYCTUMON KOHUEHTPALMT
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
Nnentudukaius opraHM4eCKuX COSIUHEHUN OTACIBHBIX KJIACCOB (HAa IPUMEpE aJlbJICTHIOB, Kpaxmala,
YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4eCTBCHHBIX peaknwidi. [leHarypamms Oenka mpw HarpeBaHwd. l[BeTHBIE peakIuu
0enkoB. BO3HUKHOBEHHE AaHAJUTHUYECKOTO CHTHala C TOYKH 3pPEHUS XUMHUYECKHX MPOIECCOB MpPH
MPOTEKAHNWU KaU€CTBEHHOM PEaKIINH, MO3BOJISIIOIICH MACHTH(UIIMPOBATH NIPEIJIOKEHHBIE OPTaHUYECKHE
BEILIECTBA
. OK 01, OK 07
Paszpgea S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKuuid
CxopocTh OcHoBHOE coep:kaHue OK 01, OK 07
XUMHYECKHX
peaKITHiL. Teopernueckoe o0yueHue
XuMHu4ueckoe CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMuYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOUIUX BEIIECTB,
paBHOBECHE KOHIIEHTPAllUM PEArupyIoOlUX BEIIECTB, TEMIEPATypbl M IUIOMIAJA PEAKIIMOHHONW MOBEPXHOCTH.
TemnoBsie A (HeKTh XUMUYECKUX PEAKIIUi. DK30- H SHIOTEPMHUUECKHE, PEAKIIHH.
O6parumocTh peakiuid. XUMHUYECKOE PaBHOBECHE W €r0 CMEIIEHWE TMOJ JEUCTBHEM Pa3IMIHBIX
(hakTOpoB (KOHIIEHTPALIUS PEareHTOB WU MPOTYKTOB PEAKIINH, AaBICHUE, TEMIIEpaTypa) sl CO3TaHUS
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHUs XUMHYeCcKuX rponeccoB. [Ipuniun Jle [Hlarense
IIpakTHYecKkue 3aHATHA
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Ne9. Pemienve nmpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha aHauu3 (aKTOpOB, BIMUSIOUIMX HA U3MEHEHHUE
CKOpPOCTH XMMHUYECKOH PEaKIMH, B T.4. C MO3UIMN IKOJOTHUYECKH EIeCO00Pa3HOr0 MOBEACHUS 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 CMELICHUS PABHOBECHS XHUMHUYECKOM peakiuu U aHanu3 (aKTopoB,
BJIUSIIOIUX HA CMEIEHNE XUMHUYECKOTr0 paBHOBECHS
OK 01, OK 07
Pa3neu 6. PactBopsI
TeMma 6.1. OcHoOBHOE co/lep:KaHue OK 01, OK 07
Tonsrue o TeopeTnueckoe odyueHmne
pactsopax PactBopeHne kak ¢u3MKO-XUMHUYECKHU mporecc. PactBopel. CriocoObl MPUTOTOBJICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs 101s pacTBOpeHHOro BemecTBa. (CMbICH MOKa3zarens MPeaeibHO
JIOITYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€30I1aCHOCTH.
[IpaBuna 5KOJIOTMYECKH IE1eCO00pPa3HOr0 MOBEJIEHHsS B OBITY M TPYAOBOH JAEATENBHOCTH B ILEJSAX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JAEHCTBUS HA KUBbBIC
OpPraHMU3MBI ONPEECIICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBON U
ITPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COIepIKAHME OK 01, OK 07
Hccnenosanne JlaGopaTopHbie 3ansTHS
CBOUCTB pactBOpoB (nes, JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOBY.
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHIEHTpaUK (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEIIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pazpen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHON 1eATEILHOCTH Ye0BeKa OK 01, OK 07
Xumusi B OBITY B |OcHOBHOE colepiKaHue
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npou3BoAcTBeHHOM | TeopeTnyeckoe odyyenne
JACATCIILHOCTH Hogelimme 1oCcTHXEHUST XUMAYECKONH HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XuMuu B oOecrieueHur
YCJIOBCKA AKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBON 0€301aCHOCTH, Pa3BUTUM MeIUlMHbL. [IpaBuia noucka u 5
aHaIM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAay4YHass M Y4eOHO-Hay4yHas
JTUTEepaTypa, CpeACcTBa MaccoBoii nH(popManuu, cetb UHTEepHET)
[MpakTuyeckue 3aHATHSA
[Tonck u aHanu3 KeCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C yd4eToM OyayIiei
nmpoecCHOHATLHOM ~ JEATEIBbHOCTH MO  TeMaM:  BAKHCWIUE  CTPOUTEIIBHBIC  MaTepHUaIbI,
KOHCTPYKLMOHHBIE ~MaTepualbl, KpAacKW, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HAaHOMAaTEepHUaabl, TEKCTUJbHBIC BOJOKHA, HCTOYHHUKMA HHEPIUU, OPraHUYECKUE U MHUHEPAIbHBIC
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpencraBnenue pe3ynbTaToB penieHus: KeMcoB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen
IIpoMe:xxyTOo4YHast aTTecTallUs 0 AUCHMILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2 cemecTp
Bcero 46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

IIpakTHueckue 3aHATUS 3aKIIOYAIOTCS B BBIIOJHEHUM CTYAEHTAMM, II0J PYKOBOJCTBOM
npenojiaBaTesns, KOMIUIEKCAa Y4YeOHbIX 3a/JlaHdil HamnpaBIEHHBIX Ha YCBOCHHME Hay4dHO-
TEOPETUYECKHX OCHOB y4eOHOW JMCUUIUIMHBI, TNPHOOPETECHHE NPAKTUYECKUX HABBIKOB
OBJIQJICHUSI METO/JaMU IPAKTUYECKOH paboThl C TNPUMEHEHHEM COBPEMEHHBIX CPEICTB
KOMITBIOTEPHOH rpauku, MyIbTUMEINA, KOMMYHUKAMOHHBIX TEXHOJIOTHH.

[IpakTuyeckue 3aHATUS CHOCOOCTBYIOT Oojiee TIyOOKOMY NMOHHMMAHHUIO TEOPETUYECKOTO
MaTepuana y4eOHOro Kypca, a TakKe Pa3BUTHIO, (GOPMHUPOBAHUIO U CTAHOBJICHHUIO Pa3IMYHBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyAeHTOB. Hapsgy ¢
dbopMUpOBaHHEM YMEHHI M HAaBBIKOB B IMpOLIECCE NPAKTHUECKUX 3aHATUH 0000IaroTcs,
CHUCTEMATH3UPYIOTCS,  YIAYOJISIIOTCS M KOHKPETHU3UPYIOTCS ~ TEOPETUYECKHE  3HAHMA,
BbIpa0aThIBae€TCS CIOCOOHOCTh M TOTOBHOCTh HCIOJB30BaTh 3TH HABBIKM Ha MPAKTHUKE,
Pa3BUBAIOTCS] UHTEJUIEKTYaIbHbIE YMEHUS.

[TpakTHyeckre 3aHATHSA IMPOBOIATCS B (opMe MPAKTHYECKUX padOT M J1abOpaTOPHBIX
pabor.

3.1. TemaTuka u cofep:KaHue NPAKTHYECKUX 3aHATHIA/1a00pPaTOPHBIX padoT

Ilpakmuueckoe 3anamue 1.

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB M MPUPOAA XUMHYECKOH CBS3H
Conep:xanue: Pemienne 3agaHuii Ha HCMOJIb30BAHME XUMHUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUI MO0 HOMEHKJIAType MEKIYHAPOAHOI0 COK3a TEOPETUUYECKONW M NMPUKIAAHOW XUMUU
Y TPUBHAIBHBIX HA3BaHUU I COCTABJICHHUS XUMUUYECKHX (OPMYJ JBYXaTOMHBIX COCTUHEHUMN
(okcuaoB, cynb(PHUAOB, TUAPUIOB U T.N.) U IPYTHMX HEOPTaHUUYECKUX COCAMHEHUN OTIEIbHBIX
KJIaCCOB.

IIpakTueckue 3aJaHvs Ha YCTAHOBIICHHE CBSA3U MEXKIYy CTPOCHHEM AaTOMOB XHMMHUYECKUX
AJIEMEHTOB M MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKUX JIEMEHTOB U UX COCIMHEHU
B COOTBETCTBUH C MOJIOkKEHUEM [lepnoandeckoil CHCTEMBI.

Ilpakmuueckoe 3anamue 2.

Tema 1.2. Ilepuoauyeckuii 3akon u tadauua JI.U. MenaeneeBa

Conepxanue: Ilepuonnueckas cucrema xumuueckux osnemeHtoB JI.M. Menneneesa.
®usnueckuit cmpicn [lepuoanueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XHWMHYECKUX OJJIEMEHTOB, OOpa3yeMbIX HMH TPOCTBIX M CIOKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIO)KEHHMEM XHMHUYECKOro ndjeMeHta B Ilepuoamyeckoir cucreme.
MupoBo33peHueckoe M HayuyHoe 3HaueHue Ilepumommueckoro 3akona J[.MI. Menneneesa.
IIporno3s! JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM Ha  XapaKTepU3aLHUIO
XHUMHYICCKHX 9JIEMEHTOB «MeTanandecKue / HEMETaJNIMISCKHIE CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIIEMEHTOB B COOTBETCTBUM C HMX DJIEKTPOHHBIM
CTPOEHHMEM M TIOJIOKEHHUEM B TMEPUOJMYECKOM CHCTEME XUMHUYECKHUX »dieMeHtoB /JI.M.
Menneneenay»

Ilpakmuueckoe 3anamue 3.
Tema 2.1. Tunbl XUuMHYECKHX peaKkuui
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Coaep:xanue: KonuuecTBeHHbIE OTHOUICHHUS B XUMUU. OCHOBHBIE KOJIUYECTBEHHBIE 3aKOHBI B
XUMUH M pacyeTsl 110 YPaBHEHMSAM XMMHUYECKUX peakuuid. Moylb Kak €IMHHIA KOJINYECTBA
BeniectBa. MossipHass Macca. 3aKOHBI COXpPaHEHMsI MacChl M DHEPrMHM. 3aKOH ABOrampo.
Monspublii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTh Tra3oB. PacueTsl 1O ypaBHEHHAM
XMMHUYECKMX pEaKIMi ¢ HCHOJIb30BAaHMEM Macchl, 00beMa (HOpPMallbHbIE YCIOBMS) TIa30B,
KOJIMYECTBA BEILECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kuaccupukauusi, HOMEHKJATYPAa U CTPOEHHME HEOPraHUYeCKHUX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKUX BEILIECTB: HA3BAaHUE BELIECTBA MCXOJS U3 MX
XUMHUYECKON (hOPMYIIBI MIIM COCTABJIEHUE XUMHUECKON (hOPMYIIbI HCXO/s U3 HA3BaHUS BEIIECTBA
no mexayHapoaHoi (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYpE.

Pemenne npakTu4eckux 3aJaHuil Mo KiIacCU(PUKAIUU, HOMEHKIIATYpe U XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB Ppa3JMYHbIX KJIAaccoB (yrapHblil ra3, YIJeKUCIbId TIa3, aMMHak,
raiieHasi M3BeCTb, HEralleHass W3BEeCTb, MUThEBAs COJa W JPYTUX): Ha3blBaThb U COCTABIATH
(GopMyJIbl XUMUYECKUX BEUIECTB, ONPEAEIIATh IPUHAIICKHOCTD K Kiaccy.

HcTounuku XuMHuYecKoil HHQpopMaIu (CpelcTB MaccoBod uHpopmanuu, cetb VHTEepHET u
npyrue). Ilouck nHpOpManuu 1Mo Ha3BaHUAM, HASHTH(DUKATOpAM, CTPYKTYPHBIM (popMynam

Ilpakmuueckoe 3anamue 5.

Tema 3.2. PuU3UKO-XUMHYECKHE CBOHCTBA HEOPTAaHMYECKHUX BellecTB

Copepxanue: CocTaBieHUE YpaBHEHHH XHMUYECKMX PEAaKLMM C y4acTUEM IIPOCTBIX M
CJIOKHBIX HEOPIaHMYECKUX BEUIECTB: METAJIJIOB U HEMETAJJIOB; OKCUAOB METAJUIOB, HEMETAILJIOB
U aM(OTEpHBIX JIEMEHTOB; HEOPraHMYECKUX KUCIOT, OCHOBAaHUM M aM(pOTEPHBIX TMJIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUA Ha CBOMCTBA, COCTaB,
MoJlyueHue M 0e30MacHOEe MCIONb30BAHME BAaXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOU NEATEIbHOCTH YETI0BEKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Knaccuduxarms, ctpoeHrne 1 HOMEHKIATypa OpraHU4eCKHX BEIIeCTB

Copepxanue: HomeHnknarypa opraHu4ecKiuX COEIMHEHUN OTHEIbHBIX KIacCOB (HACHIICHHBIE,
HEHACBHIIIICHHbIE M apOMaTHUYeCKHUe YTIeBOJIOPOABI, CHHUPTHI, (DEHONBI, albJIeTUbl, KETOHHI,
KapOOHOBBIE KHUCIOTHI U Jip.) CocTaBiieHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyn
OpPraHWYECKUX BEIIECTB OTAEJIbHBIX KJIACCOB, UCIOJIb3Ysl UX HA3BaHMS MO CHUCTEMAaTHYECKOW U
TPUBUAIBHON HOMEHKJIAType (ITHIIEH, alleTUIIEeH, MHLEepUH, (eHol, GopMaabaeru, yKCycHas
KHUCTIOTa, THUIUH). Pacdersl mpocTteifmieit GopMylbl OpraHUYECKOW MOJEKYIbl, HUCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue 1.

Tema 4.2. CBolicTBa OPraHUu4eCKUX COCAMHEHUH

Copepxanue: CBOMCTBA OpPraHUYECKUX COEIMHEHUN OTHENBHBIX KIJIACCOB (TpUBHANbHAS M
MEXyHapo/aHas HOMEHKJIAaTypa, XUMHUECKHE CBOMCTBA, CHOCOOBI IMOJIyueHHs): IMpeaesibHbIe
(anmkaHbBl ¥ MKJIOANKAaHbI), HENPEIeIbHbIE (IKEHBI, aIKUHBI U aJIKaJIMEHbl) U apOMaTHYECKHe
YIJIEBOAOPOABI, CIUPTHI U (EHONbI, KapOOHOBBIE KHCIOTHI M 3(HPHI, aJdbJAETH]bl U KETOHBI,
aMUHBl U AMHUHOKHCJIOTBHI, BBICOKOMOJEKYJSPHBbIE COEIMHEHUs. 3aJaHusi Ha COCTaBIIEHUE
YPaBHEHHH XUMHMUYECKHMX pPEAKIUI C Y4acTHEM OpPraHMYECKMX BELIECTB Ha OCHOBAaHMM MX
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COCTaBa U CTPOCHUSA

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBolicTBa OPraHu4ecKUX COeIMHEHUH

Copep:xkanue: CocraBieHHE CXe€M peakuuil (B TOM YHCIE IO MPEIIOKEHHBIM LENoYKaM
MpEBpAIllCHU), XapaKTePU3YIOIUX XHUMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUMN
OTJEJIBHBIX KJIACCOB, CIIOCOOBI MX IOJIyYEHHMs] W Ha3BaHME OPraHUYECKUX COEJUHEHUH 110
TPUBHAIIHON WJIM MEKIYHAPOJHOM CUCTEMAaTUYECKOM HOMEHKIIATYpeE.

Penienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKHX
COCIMHEHUH OTIENbHBIX KIIACCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTb XMMHYECKHX peakuuii. XuMH4YecKoe paBHOBecHe

Copnepxxanue: PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaiu3 (aKTOpOB,
BIMAIOIIMX HA U3MEHEHHE CKOPOCTH XMMHYECKOW pEaKIUH, B T.4. C MO3ULIMHM 3KOJIOIMYECKH
1[eJIeCO00Pa3HOr0 MOBEICHUs B OBITY U TPYAOBOM JEATENLHOCTH B LIENSAX COXPAHEHHsSI CBOETO
310POBBS U OKPYXKAIOIIEH IPUPOIHOM CPEJIBI.

Pelenne npakTuKo-OpUEHTUPOBAHHBIX 3aJjaHUi Ha nNpuMeHeHue npunuuna Jle-Illarense mst
HAXO0X/ICHUS HAIIPABJICHUS CMEILIEHUSI PABHOBECUSI XMMHUECKOHN peakliuy U aHaiu3 (pakTopos,
BIIMSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

Ilpakmuueckoe 3anamue 10.

*IIpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa

Copepxanue: Ilovck u aHann3 KeHCOB O MPUMEHEHNN XMMHUYECKHUX BEILIECTB U TEXHOJIOTHUH C
yuyeToM Oyaymiedl npogeccHOHaIbHON AESTENbHOCTU IO TEMaM: Ba)KHEHIIHNE CTPOUTENbHBIE
MaTepuaibl, KOHCTPYKLUOHHBIE MAaTEpHajbl, KPAacKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ul
AIIEKTPOHUKHM, HAHOMATEepUaJIbl, TEKCTUIIbHbIE BOJIOKHA, UCTOUHUKHU SHEPrUH, OpraHUYEeCKUe U
MUHepaJIbHbIe YJOOpEHUs, IeKapCTBEHHbIE BELIECTBA, ObITOBAsT XUMHUSL.

3amura: [IpencraBnenue pe3ynbTaTOB pelIeHUs KEMCOB B (OpMe MHUHHU-IO0KIIAIA C
Ipe3eHTalnen

Jlabopamopnoe 3anuamue 1.

Tema 2.2. DiieKTPOIUTHYECKAS] JUCCONUALNSA U MOHHBII 00MeH

Copnep:xanue: JlaboparopHas paboTta “THUITbI XUMHUYECKHX pPEeaKLUil”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY MCXOIHBIX U 0OOpa3zyrolIUXcs BELIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuit HOHHOTO OOMEHa, ONpeIeIeHUe CPebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIUN

Jlabopamopnoe 3ansamue 2.

Tema 3.3. UnenTndukanns HeOpraHM4eCKNX BelecTs

Conep:xanue: Jlabopatopnas padora «aeHTuduKaus HeOpraHnIYeCKUX BEIIECTBY.

Pemenune skcriepMMeHTANBHBIX 3a/1a4 M0 XMMUYECKHM CBOMCTBAM METAJJIOB U HEMETAIJIOB, IO
pacIio3HABAHMIO U TIOYYECHHUIO COSTMHEHUIH METAJUIOB M HEMETAIIIOB.

WnenTudukanyss HEOPraHMYECKHUX BEIIECTB C HCIOJIb30BAHHEM HX (DU3MKO-XUMHUECKUX
CBOWCTB, XapaKTEPHBIX KAUeCTBEHHBIX peaknuid. KadecTBeHHBIE peakiuu Ha cyiabdart-,
KapOOHAT- U XJIOPU-AaHHOHBI, HA KATHOH aMMOHHUS
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TYPU3SMA U CEPBUCA»
PryTUC Aucm 20

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBolicTBa OPraHu4ecKUX COeIMHEHUH

Conep:xanue: JlaGopatopnas pabora “IIpeBpamieHuss OpraHMYECKHX BEIIECTB  IPH
HarpeBaHuu'".

[Tomyuenue sTUieHA M HM3y4YEHHE €ro CBOWCTB. MojenupoBaHHe MOJEKYT U XUMHYECKUX
[IPEBpaLCHUI Ha IPUMEPE 3TaHa, TUJIEHA, AallETUIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UnenTuukanus OpraHMYecKMX BeleCTB, UX 3HAYeHHEe M NpPHUMeHeHHe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJ0BEKa

Coaep:xanue: JlaGopatopHass pabora: “UneHTudukanus OpraHUMYECKUX  COEAMHEHUN
OT/IENbHBIX KJIaCCOB”

WNnentudukanus OpraHu4ecKuX COCTUHEHHI OTIENbHBIX KIACCOB (Ha MpUMEpPE allbJerHJoB,
Kpaxmalia, YKCYCHOW KHCIIOTBI, OCJIKOB W T.II.) C HCIIOJIB30BAHHEM WX (U3UKO-XUMHUYCCKHX
CBOMCTB W XapaKTEPHBIX KAYECTBEHHBIX peakuuidl. JleHaTypanus Oeilka NpU HarpeBaHUU.
[[BeTHbIe peakiuu OenkoB. BO3HHUKHOBEHHE AHAIUTUYECKOTO CHUTHAllA C TOYKH 3pPEHUs
XUMHUYECKUX  TPOIECCOB TMPU MPOTEKAHMM  KAYECTBEHHOW  PEaKIMH, I03BOJISIONICH
UACHTU(PUIIUPOBATH MPEATIOKEHHBIE OpraHNYECKHE BEIIeCTBa

Jlabopamopnoe 3anamue 5.

Tema 4.3. UnenTudukanus opraHnyecKuX BelIeCcTB, WX 3HAYeHHEe W TNPUMEHEHHEe B
ObITOBOI U IPOU3BOJACTBEHHOI /1eITEJILHOCTH YeJI0BEeKA

Conepxanue: JlabopaTopnas padora «I[IpuroroBieHue pacTBOpoB».

[IpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBOHM, %) KOHLEHTpauuu (C MPaKTHUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTNpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.

Perenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB

4. ®oH/1 OLIEHOYHBIX CPEeICTB TUCHUILIUHBI
4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AUCIUTIIHMHBI

PacKpBIBAIOTCS Yepe3 AUCLMILUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIUH [0 pa3/ienaM U TeMaM CcojiepKaHMs yueOHOro Marepuarna.

THnbI OLEHOYHBIX

Ne OK Monayas/Pasnen/Tema | Pe3dyabTat o0yueHus .
MeponpusTHii
| | OcHoBHOe conep:kanme
1 DopMyJIHPOBATH
Pasnes 1. OcHOBBI pMyJTHp
0a30Bble IOHATHSA U
CTPOCHMS BellecTBa
3aKOHbI XMMHH
1.1{0K 01 Crtpoenue aToMOB CocraBnare xumudeckue 1. Tect «Ctpoenne
OK 07 XUMUYECKUX JIEMEHTOB |(POPMYJIBI COCJITMHEHUIH B |aTOMOB XUMHYECKUX
U TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO 3JIEMEHTOB U TIPUPOJIA
CBSI3U CTETIEHBIO OKUCIICHHSI XHMHUYECKOH CBS3ZN.

XAMHMYECKHX BJIEMEHTOB, |2. 3a1aun Ha COCTABIICHHE
HCXOJIS M3 BAJICHTHOCTH U |XMMHUYECKUX (HOpMyIT
AIIEKTPOOTPUIIATEIIBHOCTH | IBYXaTOMHBIX COCTHHEHUIM
(oxcunoB, cynbhUIOB,
TUJIPUIOB | T.I1.).

3. 3amanus Ha
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YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

PIYTUC

Aucm 21

OK

Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus

THunbl 0OLEeHOYHBIX
MeponpHuATHI

HCITOJIb30BaHIE
XHMHYECKON CUMBOJIMKU M
Ha3BaHUM COCIMHEHMI MO
HOMEHKJIaType
MEKIYHAPOJHOIO COK3a
TEOPETUYECKOUN U
MPUKJIAAHON XUMHUU U
TPpUBHAIBHBIX Ha3BaHUMN
JIISL COCTaBJICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIUHEHUI
(oxcunoB, cynb(puIOB,
THUAPUIIOB U T.I1.) U IPYTUX
HEOPTraHUYECKUX
COCTUHEHUH OTHEIBLHBIX
KJIacCOB

1.2

OK 01
OK 07

Ilepuonnuecknii 3aKkoH |XapaKTepu30BaTh

u tabnuna J1.1. XHUMHUYECKHUE DIIEMCHTLI B
Meneneesa COOTBETCTBHUH C UX
MTOJIO’KEHUEM B
MEPUOIUYECKON CUCTEME
XUMHYECKUX 3IE€MEHTOB
A.N. Menneneesa

1. Tect «MeTtannmnueckue /
HEMETaTHYECKHE
CBOMCTBA,
ANEKTPOOTPULIATENTHHOCTh
Y CPOJICTBO K DJIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOESHUEM
U MOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XHMHYECKHX DJICMEHTOB
JI.1. MenneneeBay.

2. IlpakTrueckue 33 aHus
Ha YCTaHOBJICHHE CBS3H
MEXTy CTPOCHHUEM aTOMOB
XUMHYECKUX DJIEMEHTOB U
MIePUOTUIECKUM
M3MEHEHHEM CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COeIUHEHUN B
COOTBETCTBUU C
IIOJIOKCHUEM
Ilepunonnueckoii cucreme.
3. IIpakTHKO-
OpHEHTUPOBAHHBIE
TEOPETHYCCKUEC 3aTaHIs Ha
XapaKTepHU3aITUIo
XHMHYECKHX DJIEMCHTOB:
«Meramnnaeckue /
HEMETaJUTHYECKHe
CBOICTBA,
3NEKTPOOTPULIATEIBHOCTD
Y CPOJICTBO K DIICKTPOHY
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CMK
PIYTUC

Aucm 22

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

XUMHYECKHX JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MEPUOJIUYECKON CHCTEME
XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBa»

Pazgen 2. XuMu4ueckue
peaknuu

XapakTepu30BaTh THIIbI
XHMHMYECKHMX peaKiuii

Kontpoannas pa6ora
«CTpoeHne BeliecTBa u
XUMHUYECKHUE PCAKIIUN

2.1

OK 01
OK 07

THIBI XUMHYECKUX
peaxkuuii

CocCTaBisATh peakuuu
COEJIMHEHMS], PA3JIOKEHUS,
oOMeHa, 3aMEIICHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

1. 3agauu Ha coCTaBJICHUE
YPAaBHEHUH peaKIui:

— COCIUHEHMS,
3aMelIeHHsI, Pa3IIOKEHUS,
oOMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBHUTEIHBIX
peakuuii ¢
WCTIOJIb30BaHUEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3agauu Ha pacuer
Macchl BELIeCTBa UK
00BEMa

ra30B 10 H3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO
13 yYaCTBYIOIIUX B
peaKIuy BEIEeCTR;
pacuéTtol

Macchl (00bEMa,
KOJIMYECTBA BEI[ECTBA)
MPOJYKTOB PEAKIUH, €CITH
OJTHO U3 BEIECTB UMEET
MpUMecH

2.2

OK 01
OK 07

DIEeKTPOTUTHYCCKAS
JTUCCOITUAITS U NOHHBIH
oOMeH

CocTaBnaTh ypaBHEHUS
XUMHYECKUX PeaKIiu
MOHHOT'0 OOMeHa ¢
y4acTHEM HEOPTraHUYECKHX
BEIIIECTB

1. 3amanus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX M HOHHBIX
peakLuii ¢ yuactuem
KHCJIOT, OCHOBAaHUM 1
COJIEH, YCTaHOBJIEHUE
W3MEHEHUS KUCIIOTHOCTH
Cpens

2. JlJaboparopHas paboTa
"THUIbI XUMUYECKUX
peaximit"
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TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 23

OK Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

Pa3znen 3. CTtpoeHue u
CBOICTBA
HEOPTaHUYECKUX
BeIeCTB

HccnenoBath cTpoeHHE H
CBOMCTBA
Heopraﬂnqeclmx
BellecTB

Koutpoabnasi padora
«CBoiicTBa
HEOPraHU4eCKHuX
BeEILIECTB»

3.1

OK 01
OK 07

Knaccuduxkarus,
HOMCHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccupuumposatsb
HEOpraHMYeCKHe BEIeCTBa
B COOTBETCTBHUH C UX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHNE HEOPTaHUYECKUX
BEIIECTB UCXOS U3 UX
XUMUYECKOH (hOpMYyITbI
WM COCTaBJICHHE
XUMHYECKOH (popmMyIbl
WCXOJsl U3 Ha3BaHUA
BEIIeCTBa MO
MEKIYHApOJIHOHN WIH
TPUBUATILHOMN
HOMEHKJIaType».

2. 3ama4ym Ha pacyer
MacCcoBO T0H (MacChl)
XUMHYECKOTO JIE€MEHTa
(coemuHeHus1) B MOJIEKYJIe
(cmecnm).

3. [IpakTuueckue 3a1aHus
0 KJIACCU(UKAITUH,
HOMEHKJIaType U
XUMHYECKUM popMyIam
HEOpPraHWYEeCKUX BEIIECTB
Pa3IUYHBIX KJIaCCOB.

4. IlpakTuueckue 3agaHust
Ha OIpeJIeIeHne
XUMHUUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMHUYECKOH CBSI3U H
THIIa KPUCTAJUIMYECKOM
pemeTku

3.2

OK 01
OK 07

DHU3UKO-XUMHYECKHUE
CBOMCTBA
HEOPTaHUMYECKUX
BCIIECTB

YcranaBnuBaTh
3aBUCHMOCTbH (PU3UKO-
XUMHAYECKHUX CBOWCTB
HEOpraHMYEeCKHUX BELIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUTMUECKOU
peleTKu

1. Tect «OcoOeHHOCTH
XUMHYECKNX CBOMCTB
OKCHIOB, KHCJIOT,
OCHOBaHUi, aM()OTEPHBIX
TUAPOKCUIOB U COJIEI».

2. 3ajaHus Ha
COCTaBJICHUE YpaBHEHUI
XUMHUUYECKUX PEaKIUil C
Y9aCTHEM MPOCTHIX U
CJIOKHBIX HEOPTraHUYECKUX
BCIIECTB. OKCHJIOB
METaJIJI0B, HEMETAJIJIOB 1
aM(OTEpPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU 1 aMQOTEPHBIX
THAPOKCHUIOB,
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 24

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

HEOpPraHUYECKUX COJIEH,
XapaKTepHU3YIOLINX UX
CBOWCTBA U CIIOCOOBI
MOJTydeHUSI.

3. [IpakTHKo-
OpUEHTUPOBaHHbIE
TEeOpeTHIECKHe 3aJaHns Ha
CBOICTBA U MOJIyYCHHE
HEOpPraHWYECKUX BEIIECTB

3.3

OK 01
OK 07

Wnentnduxanms
HEOPraHMUYECKHX
BEIIECTB

Uccnenosath
KaueCTBEHHBIE PEaKITuN
HCOpFaHI/IHCCKI/IX BCUICCTB

1. IlpakTuko-
OpPUCHTUPOBAHHBIC
3aJIaHUs 110 COCTABJICHUIO
XUMUYECKUX PEaKIUil ¢
y4acTHeM
HEOPTraHMYECKHUX BEIIECTB,
HCIIONBb3YEMBIX JIJIS HX
HUACHTH(DHUKAIIHN.
2.JlabGoparopHas padora:
“Unentudukanus
HEOPraHMYECKHX
BELLECTB”

Paznea 4. Ctpoenne n
CBOICTBA
OPraHn4eCKUuX
BeElleCTB

HccaenoBars cTpoeHue u
CBOICTBA OPraHuYeCcKuX
BEIECTB

KonTpoabhas padora
«CTpoeHue u CBOHCTBa
OPraHUYeCcKHX BElIeCTB)

4.1

OK 01
OK 07

Knaccuduxkarmus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHX BEIICCTB

Knaccudpuuuposatsb
OpraHMYECKHUE BEIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3amanus HA
COCTaBJICHUE HA3BaHUM
OpraHMYECKUX
COE€IUHEHUN 10
TPUBUAJILHOUN WK
MEXYHapOIHON
CHUCTEMaTHYECKOMH
HOMEHKIIaType.

2. 3amaHus Ha
COCTaBJICHHE MOJIHBIX U
COKpAILEHHbIX
CTPYKTYPHBIX (hopMyI
OpPTaHMYECKUX BEUIECTB
OTJIENBHBIX KIIACCOB.

3. 3aauM Ha OIpeaesIeHne
npocTeimieit popmyIbt
OpraHMYECKON MOJIEKYJIBI,
HCXOAS U3 BIIEMEHTHOIO
cocrana (B %)
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Ne OK Moaynas/Paznen/Tema | PesyabTaT 00yuenus Tumer OUEHOMHBIX
MeponpusTHii
4.2|0OK 01 CaoiicTBa YcTanaBnuBaTh 1. 3aganus Ha
OK 07 OpraHUYECKUX 3aBUCHMOCTD (PU3UKO- COCTaBJICHHE YpaBHEHUI
COCZMHEHUH XMMHYECKUX CBOHCTB XMMHUYECKUX peakuuii ¢
OpPraHUYECKUX BEIECTB OT |y4yacTHEM OPTaHUYECKUX
CTPOEHUS MOJIEKYJI BEIIECTB Ha OCHOBAaHUU UX
COCTaBa U CTPOCHUSI.
2. 3agaHus Ha
COCTaBJICHUE YPABHEHUI
XMMUYECKUX PeaKluni,
WUTIOCTPUPYIOIIUX
XUMHYECKHAE CBOWCTBA C
YUETOM MEXaHHU3MOB
MPOTEKAHUS TaHHBIX
peaKuil U FeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3agauu 1o
YPaBHEHUSIM peakUuil ¢
YYacCTHEM OPTraHHYECKHX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpraHUYECKUX BEIECTB
Ipu HarpeBaHuu"
430K 01 Wnentuduxarms Uccraenosats 1.IIpakTuko-
OK 07 OpPraHUYECKUX BEIIECTB, |[KAUeCTBEHHBIE PEAKIINU OpHEHTHPOBAHHbIE
UX 3HAYEeHUE U OpPTraHUYECKUX 3aJJaHus TI0 COCTABJICHUIO
MIPUMEHEHUE B OBITOBOM |COSANHEHUH OTAENBHBIX  |XUMHUYECKUX PEaKLHi C
Y IPOM3BOJICTBEHHOM  |KJIaccoB YYacTHEM OPTraHHYECKHX
JeSITEIbHOCTH YeNIOBEKa BEIIECTB, B T.4.
WCTIOJIb3YEeMBIX JJISI UX
UACHTHU(QHUKALINY B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas pabora:
“Unentudukanus
OpraHUYECKUX
COEIMHEHUH OTAEIBHBIX
KJIacCOB”
5 Paznen 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PAa3IHYHBIX
TepMOAMHAMHYECKHE |(AKTOPOB HA PaBHOBecHE
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NMPOTeKAHUS peaxkuui
XHMHYECKHX peaKknui
5 [OK 01 CxkopocTs xuMudecknx |Xapaktepu3oBathb Biusaue |[IpakTuko-
OK 07 peakuuii. XMMHUYECKOe |KOHLEHTpaLUH OPHUEHTUPOBAHHbBIE
paBHOBecHe pearupyronmx BemecTB U | TEOPETHUYECKUE 3a/IaHUs Ha
TeMIIepaTypbl Ha CKOPOCTh |aHanu3 (haKkTopoB,
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TYPU3SMA U CEPBUCA»
PrYTUC Aucm 26
Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMHLIX
MeponpusTHi
XUMHYECKHAX PEaKIuil BIUSIONINX Ha N3MEHEHUE
XapakTepru30BaTh BIUSIHUE |[CKOPOCTH XUMUYESCKON
W3MEHEHUS KOHIICHTpaluu |peaknuu. [IpakTuko-
BEIIECTB, PEAKINN CPEIbl |OPHEHTUPOBAHHBIC
Y TeMIIepaTyphl Ha 3aJjaHus Ha TPUMEHEHHUE
cMernieHrue xumudeckoro  (mpunimna Jle-1llatenbe
paBHOBeCHS JUTSL HAXOXKICHUS
HaIpaBJIEHUS CMEIICHUS
PaBHOBECHS XMMHUYECKOM
peaKIuy ¥ aHAJIN3
(haKkTOpOB, BIUSIONINX HA
CMCEHIICHUC XUMHNYCCKOI'O
paBHOBECHUs
6 HcciienoBaTh HCTHHHBIE
Pasnes 6. PactBopsl  (pacTBOpBI ¢ 3aJaHHBIMHU
XapaKTepuCcTHKAMHA
6.1|OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. 3amaun Ha
pacTBOpHI IIPUTOTOBJICHUE
PacTBOpPOB.
2. IIpaktuko-
OpPUCHTUPOBAHHBIC
pacueTHbIC 3aJaHus Ha
JIMCTIEPCHBIE CUCTEMEI,
HCIIOJIb3yeMbIe B OBITOBOI
Y NPOU3BOJICTBEHHOM
JIEATEIIEHOCTH YeJIOBeKa
6.2|OK 07 Uccnenosanue croiictB |MccienoBars Ghu3nko- JlaGoparopHas pabora
pacTBOpOB XMMHUYECKHE CBOMCTBA “IIpuroroBicHuE
WCTHUHHBIX PAaCTBOPOB pacTBOpoB”
11 | IlpodeccnonaIbHO-OPHEHTHPOBAHHOE COMep:KaHue (ColepKaHNe MPUKIIATHOTO MOTYJIS)
7 Pazpen 7. OueHUBATH MOCTENCTBHS (3aIUTA Keiica (C yueToM
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOJACTBEHHOM TPOU3BOJACTBEHHOH npogeccuoHaILHON
NesITeJJbHOCTH NesATeJHLHOCTH YeJIOBeKa |(1esiTeIbHOCTH)
YeJI0BeKa ¢ MO3U LM
JKO0JIOTHYECKOU
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneactBus  |Keiic (¢ yuerom Oymyieit
OK 07 MIPOU3BOACTBEHHOU OBITOBOM U npodeccHoHANEHON
JIESTEIbHOCTH YeJIOBEKa | TPOU3BOICTBEHHOM NI TEIILHOCTH)
JIeSATEIILHOCTH YelioBeka ¢ | Bo3aMokHBIE TeMBbI KEHCOB:
mo3uLuii sxosornyeckor | 1. Ilorerienne kiumara u
Oe3omacHOCTH BBICBOOOIK/ICHHE T'a30BbIX
THJIPATOB CO JHA OKeaHa.
2. Byaymmue maTtepunaibl
JUTsl aBHa-, MaIlIMHO- U

26




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘H’E)I(}]EHVIE BBICIIET'O OBPABQBAHVIH PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
%J TYPU3SMA 1 CEPBUCA»
PFYTUC Auem 27

Tunsl oleHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus .
MeponpusTHii

MIPUOOPOCTPOCHHUS.

3. HoBble MaTepuasl Ajis
COJIHEYHBIX OaTapeii.

4. JIekapcTBa Ha OCHOBE
PaCTUTENHHBIX TIPENapaToB

4.2. KOHTPOJIbHO-U3MepPUTEeIbHbIe MATEPHAJIbI BKJIIOYAIOT:

4.2.1. OnleHOYHbIE CPEICTBA TEKYIIEr0o KOHTPOJISI O TUCHHUIINHE « XUMHS»

Texymuii KOHTpPOJIb PE3yJIbTAaTOB OOYYEHHS MOYKHO OCYLIECTBIIATH Pa3IMUYHBIMU
METOJaMH M C TOMOIIBI0 PA3JIMYHBIX OLEHOYHBIX cpeAacTB. [lo mgucumrmumbe «Xumus» B
KAayeCTBE CPEJCTB TEKYILEro KOHTPOJS NMPUMEHSIOTCS BOINPOCH! JJI OpraHU3alliud yYCTHOTO U
MUCBbMEHHOTO OIpOCca, CUCTEMBI 3aJJaHUI B TECTOBOW (popMe, 3aJjaui U yIPaKHEHUsI, TPAKTUKO-
OpUEHTUPOBAaHHBIC 3a/laHusl (TEOPETUYECKUE, pacCUeTHbIe, CUTYyallMOHHbIE), JaOOpaTOpHbIE
paboThI U APYTUE OLIEHOYHbIE MEPOTIPUSITHSI.

Cucrema 3a7aHuil B TECTOBOM Qopme — 3TO coaepKaTrelbHas CUCTeMa, OXBAThIBAIOLIAS
B3aMMOCBSI3aHHbBIC DJIEMEHTHI 3HAaHUI. B oTIiMuMe OT TeCcTOB, B CUCTEMax 3aJaHHUi BEPOSTHOCTD
IIPABUJIBHOTO OTBETA Ha MOCJIENYIOIIEe 3aJaHNE MOKET 3aBUCETh OT BEPOSATHOCTH IPABUIILHOTO
OTBETA Ha IPEbIIYIINE 3aJaHUsI.

Jis Toro 4yToObl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOXKHO ObUIO COCTaBUTh
HECKOJIbKO BapHMAaHTOB TECTa, KOHCTPYHpYIOT 0a3y 3amaHuii B TectoBou (opme. Ecnm ecth
KOMITHIOTEPHBIE MPOTPaMMbI T€HEpAllMd TECTOB, TO B NPOTPAMMy CO3JaHHS TECTa BBOIHTCS
0aza, BKIIOYaromast B ce0s mapajuieNibHbIe M0 COACPKAHUIO U TPYJHOCTH BapUAHTBI OJHOTO H
TOTO e 3aJaHusl. ITO 03HAYAEeT, YTO MPOBEpPKa 3HAHUS MPHU3HAKOB, CBOICTB, cOocTaBa, (QyHKIUN
OJIHOTHITHBIX OOBEKTOB MOXET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO Ke 3aJaHusl,
MEHSIIOLIIETO B CBOEM TEKCTE TOJBKO Ha3BaHHE JTHX OOBEKTOB. DTH 3aJaHHs Ha3bIBAIOT
(daceTHbIMU, T.€. UMEIOIIUMHU [IEPEMEHHBIE 3JIEMEHTBHI.

[IpuBeneM mnpumep CHCTEMBbl 3aJaHUN B TECTOBOM (opme, BKIOYANOIIEH (aceTHble
3agaHus (paceThl B 33JaHUU 3aKJIIOUEHBI B (PUTYpHBIE CKOOKH).

HasBanune TeMbl Tema 1.1 «CTpoeHue aToMOB XUMHUYECKUX JIEMEHTOB U
IIPUPOJIa XMMUUYECKOH CBSI3N»

PCSyﬂbTaT O6y‘-ICHI/ISI CoCTaBiIsATh XHMUYCCKHE q)OpMYHLI COCOUHEHUH B
COOTBCTCTBHHU CO CTCICHBIO OKHCICHHUA XHMHUYCCKUX
9JICMCHTOB, HCXoasa nus3 BaJICHTHOCTH u

SJICKTPOOTPULATCIIbHOCTU

OO0111e KOMIIETeHITUU OK 01, OK 07

Bbi0epuTe 0o1MH NpaBUIbHBIN OTBET:
1. Atomsr C 1 Si UMEIOT OINMHAKOBOE YHCJIIO:
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A) HEHTPOHOB B si/Ipe

b) sHepreTnueckux ypoBHe

B) 251eKTpOHOB Ha BHEUTHEM YHEPTETHYECKOM YPOBHE
I') snexTpoHnoB

2. B pany xumudeckux 3neMeHToB Li—-Be—B—C meTtaimnyeckue cBoWCTBa:
A) ycrmMBaroTcs

b) ocirabeBaror

B) He mensroTcs

I') u3meHsr0TCS NEpUOIUIECKU

3. K s-nimemMenTaM OTHOCHUTCH:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenunenus aToMoB o HomepoMm 11 u 17 oOpa3yercs BeHIeCTBO ¢ XMMHUYECKOM

CBA3bIO:

A) nonHoi

b) xoBaneHTHOI noisipHO

B) xoBaneHTHOI HENOISAPHON

I') MmeTannuueckoit

5. {KONMMYECTBO FJIEKTPOHOB B aTOME; KOJMYECTBO SHEPreTUUECKUX YPOBHEH; KOIMUECTBO

9JICKTPOHOB Ha MOCJICAHEM OSHEPICTUYCCKOM YPOBHC; KOJUYCCTBO IMPOTOHOB B AApPC aTOMa}
COOTBECTCTBYCT

A) HOMepy nepuojia

b) Homepy rpymiibl

B) nopsiakoBoMy HOMEpY

6.{xmopuny Oapus, aamasy, aMMHUaKy, CEPHOU KUCJIOTE } COOTBETCTBYET

A) MOHHas XMMHYECKas CBA3b

b) xoBanieHTHAs MOIIpHAst XUMHYECKAast CBS3b

B) xoBanieHTHas HeMoJIIpHAs XUMUYECKas CBA3b

7. {cBs13b, 0OpazoBaHHAs 3a cUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBS3b,

06pa30BaHHa5{ 3a CUcT 0606H_ICCTBJICHI/IH BAJICHTHBIX JJICKTPOHOB; CBA3b, o6pa30BaHHa;1 3a CUcCT

SJICKTPOCTATUYCCKUX CHUJI HpI/ITSDKCHI/IH} Ha3bIBACTCs

A) MoHHOI

b) meramnmnueckoit

B) xoBanenTHoit

8. {B mopsiKe BO3pacTaHUs METANIMYECKUX CBOMCTB; B MOPsAKE YObIBAHUS pajnyca

ATOMOB; B IIOPAAKE BO3PACTAHUSA KUCJIOTHBIX CBOMWCTB JIETYUHNX BOOOPOJHBIX

COEZMHEHUH } DJIEMEHTHI PACIIONIOKEHBI B PAIY

A) K, Ca, Sc
b) Al, Mg, Na
B)F,Cl, 1
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9. Kakoe u3 cyxxaenuit BepHo 1is1 a5ieMeHToB { VA rpymisl , [IVA rpynnsl, [A rpynmst }

A) obmrast popmyna neTydero Bo1opoaHoro coequHenuss RH4

B) He 00pa3yroT 1eTyunx BOJIOPOIHBIX COSTUHEHHUN

B) 10 3aBepieHns1 3 HEPTETUUECKOTO YPOBHSI HE XBAaTaeT TPEX IEKTPOHOB

10. Cpenu BerecTs, ykazanubix B psaay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoin4ecTBO COeIUHEHNI C KOBAJIEHTHOM MOJISIPHOMN CBSI3BIO
paBHO

A) Tpem

b) nBym

B) uersipem

11. Xumuueckas cBA3b B MOJIEKYJIaX {030HA U XJIOpUAA KaJIbLIUs; CEPHON KUCIOTHI U
XJIOpUIa aMMOHMUS; CEPHOM KUCIIOTHI M 030HAa} COOTBETCTBEHHO

A) KOBaJIeHTHasl MOJIIpHAsl U MOHHAsS

b) xoBaneHTHas NoJsIpHAs U KOBAJIEHTHAsI HENOJsIpHAas

B) xoBaneHTHas HemossApHAs U MOHHAS

[IpakTuueckue 3agaHusi M 3aJauyM, 4YaCTO HCIIOJIb3YEeMbIE B KayeCTBE IUAAKTUYECKHX
CPEICTB B €CTECTBEHHOHAYYHBIX TUCIHUIUIMHAX, TAaKKe MOTYT ObITh (haceTHpIMU. B03MOXHO
MpUMEHEHHUE 3a/lad C BapuaHTaMHU OTBETa JUJIs yIOOCTBAa OpraHM3aIlMi aBTOMATHU3UPOBAHHOTO
KOHTPOJIA.

[IpakTrueckue 3aaHus U 3a]1a4M MPEJICTABIICHBI B pa3/eliax:

OcHOBBI CTpPOEHHUsI BellecTBAa — 33Ja4d Ha COCTaBIEHHWE XHUMHUYECKUX (opmyrn
JIBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYIb(HUI0B, TUIPUIOB H T.I1.).

XuMu4ecKue peakunu

- 3aJauM Ha COCTABJICHUE YPAaBHEHWMI pEAKUUN: COCAMHEHUs, 3aMEIICHMs, Pa3JI0KEHUs,
oOMeHa M peaklMii ¢ y9acTUeM KOMIUIEKCHBIX COeIMHEHUH (Ha MpUMepe TUIPOKCOKOMIIIIEKCOB
ATIOMUHMS ¥ 1IMHKA); OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MCIIOIh30BAHUEM METO]1a
AJIEKTPOHHOTO  OajlaHca; ¢  y4aCTHEM  KOMIUIEKCHBIX  COCAMHEHHH (Ha  mpumepe
TUAPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS ).

- 3aauyn Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEaKIMH COECIUHEHMUS;
MaccoBOM MIM OOBEMHOHM JOJM BBIXOAA MPOAYKTAa pPEaKIMH COCAUHEHHS] OT TEOPETHUYECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOTHBIX
BEILECTB M MPOJYKTOB pPEAKIMHU; MacCchl (00bEM, KOJUYECTBO BELIECTBA) MPOAYKTA PEAKIUH,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEACIICHHOW MacCOBOM JI0JI€H paCTBOPEHHOTO
BEIIECTBA.

- 3ajaHusl HA COCTABIICHHE MOJEKYJISIPHBIX M WOHHBIX PEaKIUi C ydacTHEeM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM M COJIEH, MOHHBIX PEAKIMH THUIPOJIM3a COJIEH, YCTAHOBJIEHUE H3MEHEHUS
KHCJIOTHOCTH CPEJIBI.

CTpoeHue U CBOIiCTBA HEOPTAHUYECKHNX BeLIeCTB

- 3ajlaun Ha pacyeT MacCOBOM JOJM (MacChbl) XMMUYECKOIO 3JIEMEHTa (COEIMHEHMs) B
MoJIeKyJie (cMech).

- [IpakTrueckue 3amanus Mo KiacCUpUKALUU, HOMEHKIATYpe U XUMUYECKUM (hopmyrnam
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HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

- IlpakThueckue 3ajaHMsl Ha ONPEICIICHHE XUMUYECKOW AaKTUBHOCTU BEILECTB B
3aBHCHUMOCTH BH/1a XUMUUYECKOH CBSI3U U THIA KPUCTAININYECKON PEILETKH.

- 3ajaHus Ha COCTABJICHWE YpPaBHEHUI XMMHUYECKHX pPEAaKLMH € y4acTHMEM IPOCTBIX U
CIIOXKHBIX HEOPraHMYECKMX BEIIECTB: OKCHUJIOB METaJUIOB, HEMETAUIOB U aM(pOTEePHBIX
DIIEMEHTOB;  HEOPraHMYECKHX  KHUCIOT, OCHOBAaHMH U  aMpOTEepHBIX  T'HAPOKCHJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIHUX X CBOMCTBA U CIIOCOOBI OTyUYEHUSI.

CTpoeHue 1 CBOMCTBA OPraHMYeCKHUX BeleCTB

- 3ajaHus Ha COCTABJIEHHE Ha3BaHUM OPraHMYECKUX COECIUHEHUWI 110 TPUBHUAJIBHOW WM
MEXIYHAPOJAHONU CHCTEMAaTHYECKOW HOMEHKIIATYPE;

- 3a71aHKsI HA COCTABJIEHUE IOJIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX
BELIECTB OT/AEIbHBIX KIJIACCOB.

- 3amaun Ha ompeneieHue mpocteifield GopMynbl OpraHMYeCKONH MOJEKYJIbI, UCXOAS U3
AIIEMEHTHOTO cocTaBa (B %).

- 3aJlaHysl HAa COCTAaBJICHUE YPABHEHUN XMMHUYECKHMX PEAKIMI C y4acTHEM OpPraHUYECKUX
BEILECTB HA OCHOBAaHUU UX COCTAaBA U CTPOCHHSI.

- 3ajaHus Ha COCTaBJICHHE YPaBHEHUW XHWMHUYECKHX pEAKLMH, WLUIIOCTPUPYIOMINX
XMMHUYECKHUE CBOMCTBA C yYETOM MEXAHM3MOB MPOTEKAHMSI JAHHBIX PEaKLUH U T'€HETUYECKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX KJIACCOB.

- PacuerHble 3aaun 0 ypaBHEHUSAM peaKUil C y4aCTUEM OPIaHUYECKUX BEILECTB.

Kunernyeckne u TepMoOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX
peakumii

- IlpakTnyeckue 3amaHusg Ha OLIEHKY H3MEHEHHUs CKOPOCTHM XHMHUYECKOM peakuuu H
HaIpPaBJICHUS CMEILEHUS PABHOBECHUS C UCNOJIb30BaHUEM NpuHiuna Jle-Ilartense.

- 3amaun Ha pacyeTbl TEIUIOBBIX 3()()EKTOB XUMHUECKUX PEaKLUUN M ONpe/eeHue TUIla
peakiuu (1mo TermioBoMy 3G EKTy: 9K30- U DHIOTEPMHUUECKUE).

IIpumepsl 32124 M0 pa3HbIM TeMaM AN CUMILIMHbBI

I. C BapuanTamu oTBETOB

1. B peakmnuio, TepMOXMMHUYECKOe ypaBHeHHE kKoropoit S + Oy = SO, + 297 k/Ix,
BCTynuia cepa maccoi 1 r. KonudecTBo TEmIoThl, BBIAECINUBIIEECS IPU ITOM, PABHO:

A) 9,28 x/Ix

b) 74,25 xIx

B) 29,7 x1x

2. YKa)HTE COJIb, BOJHBIA pacTBOP KOTOPOW UMEET MIEJIOYHYIO CPENY

A) cynbdat kanus

b) xnmopun antoMuHus

B) kap6onaTt xanus

3. Onpenenute Ha3BaHWE BEUIECTBA, INIAaBHAS 1€ KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB
yriiepoja, COJIEPKUT KapOOKCUIIbHYIO TPYIILY M OJIHY JBOMHYIO CBSI3b, a TAKXKE PaJluKaIbl METUII
Y 3TUJL.

A) 3-meTun-3-3TundyTeH-3-0Bas KUCIO0Ta

b) 3-metun-2-stunbyren-3-oBas KMCIOTa
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B) 2-metun-3-3tunodyren-3-oBas KucioTa

®aceTHbIe 321241

4. CoctaBbTe XMMHYECKHE (DOPMYIBI JBYXaTOMHBIX COCIMHEHMN: {CHIMLUJA KaJbIUs,
ruapun 6apus, cynbdun xkemneza (II1), oxcua azora (II), okcua anromunus, xmopun xxenesa (1I),
Hutpuz 6apus, okcua prytu (1), okcun cypbmsl (V); okeun menu (1), xmopun pryru (II), autpun
KaJus, CUJIMIUA MarHus, TUApuj amoMuHus, cyibdua cBunua (II), OpoMun muHKa, OKCHI
yraepona (II), okcun xmopa (V); autpua Hatpus, noaua menu (I), oxcun xpoma (I1), okcua azora
(V), ruapun vatpus, xaopuna xpoma (I1I), okenn kanust, okcua Mpitbsika (I11), cynbdum nuaka}.

5. IIpu B3aumogpeiicteum {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAM; MEIU U
JkKeyesa} C COJNISIHOM KHCIOTOM Bwlaenuioch {6,72; 2,24; 5,6} n rasa (dH.y.). Onpenenure
MaccoBYIO 70110 (B %) {IIMHKa; ME/H; jKelie3a} B CMECH.

6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

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

Zn + Ky,Cro0O7 + Hy SO, = ZnS0O4 + Cr2(504)3 + K,SO,4 + H,0;

KCIO; + S = KCI + SO} MeToaoM 31eKTpOHHOro OajnaHca; ONpEaeIuTe OKUCIUTEIb U
BOCCTaHOBUTEb.

7. Onpenenure MOJEKYIApHYIO (opmyny yrieBogopona, comepxaiero {80%; 85,7%;
75%} yrnepona. OTHocuTeNbHAs IJIOTHOCTH IMApOB BELIECTBA IO {BOJOPONY; BO3IYXY;
kucinopoay} pasua {15; 1,931; 0,5}.

A) CsHg

b) CaHs

B) CH4

Bonpocurenbnbie GopMyJITHPOBKH:

8. Kakas mMacca ykCycHOW KHCIIOTHI HOTpeOyeTcs Ul CUHTe3a 3Tuianerara Mmaccoi 140,8
r. Beixon a¢upa npumure paBHbIM 80% OT TEOPETHUECKU BO3MOXKHOTO.

9. KakuM peakTHBOM MOXXHO OTJIIMYHUTH TJIMIEPUH OT TIIOKO3bI? COCTaBbTE ypaBHEHHE
Ka4eCTBEHHOHW peakiuy Uit 0OHApyKEHUs] MHOTOAaTOMHBIX CIIUPTOB Ha MPHMEpPE TIIUIEpUHA.

10. C moMoIp0 Kakoro peakTHBa MOXKHO pacro3Harh rajgorenua-uonsl (Cl-, Br-, I-)?
CocTaBbTe ypaBHEHHUS Kaue€CTBEHHBIX pEaKIUil B MOJIEKYJISPHOM M MOHHOU (opMax. YKaxure
MPU3HAKU PEAKITHIA.

3amaun, Kak W JApyrue TUAAKTHYECKHE 3aJaHHs, MOTYT BBINOIHATH OOYYAIOIIYIO H
KOHTPOJHPYIOIYI0 (QYHKIIMU. Perenne 3aqaq MOKeT OCYIIECTBISATHCSA HA PA3IUMYHBIX THMAX U
JTarax 3aHsATHM.

[TpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUsl (KaKk TEOpETHYECKHe, TaK MW pacyeTHEIE),
HaIpaBJieHbl Ha pa3BUTUE PE3YNIbTaTOB OOYYEHHs] OCHOBHOTO MoAyis (pasgensl: «OCHOBBI
CcTpoeHHsl BemiecTBa», «CTpoeHHE U CBOICTBAa HEOPTaHWYECKUX / OPraHMYECKHUX BELIECTBY,
«KuHeTnueckne U TepMOTUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUAX PEaKIuii,
«JlucriepcHbIe CHCTEMBI») W BBISBICHHE XHUMHYECKOHW CYINTHOCTH OOBEKTOB IPHPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOCWCTBYET B MpoOIecce MPAaKTUYECKOH
NeSITeIbHOCTH (PUKIIAHOW MOTYIIb).

[IpakTUKO-OPHEHTUPOBAHHbIE  3aJaHUSl MOXKHO  OINpPEeNIUTh Kak IeJarornyecku

nepepaboTaHHbli  pparMeHT  NpodeccCHOHANBHON  JesTenbHOCTH — crenuanucra.  OHu
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pa3pabaThIBafOTCS JIsE TNPOBEPKH 3HAHUM ¥ yMEHUH OOydJaromuxcs JeWCTBOBaTh B
NPAaKTUYECKUX, HETUMHYHBIX, OKCTPEMAIbHBIX M JAPYrHX cHTyauusix. llpum wu3ydeHuun
JUCHUTUTMHBL «XHUMUS» MPAKTUKO-OPHUEHTUPOBAHHbIC 3aJaHHsI IPUMEHSIOTCS Ul aKTUBU3AIUH
y4eOHO-TI03HABATEIBHON IEATETLHOCTH O0YYAIOIIUXCS MYTeM «IIOTPYKECHUS» UX B MPOOJIEMBI
XMMHUYECKMX HCCIEI0BaHUM, BO3HHMKAaBIIMX B MCTOPUM PA3BUTUS HAYKH, HJIM HMEIOLIUX
[IPAaKTUYECKOE 3HAUCHHE AJIS YeJIOBeKa.

[TpuBenem npumepsl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Mo pazgenam «CTpoeHue u
CBOWCTBA HEOPIaHUYECKUX BEILECTBY, «CTpOCHHE U CBOMCTBA OPIraHUYECKHUX BEILIECTBY.

1. Kap6okcurepanus

HasBanune TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHUYECKUX BELLECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbTar 00yuenus O060CHOBBIBATH 3HAUEHUE U PUMEHEHUE HEOPTAaHUYECKUX
BEUIECTB B OBITOBOM M IPOM3BOJCTBEHHOM IESATEIbHOCTH
4eJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO01111e KOMIIETEHIIUN OK 01
OK 07

A 3HaKOMO JIM BaM MOHATHE «kapOokcuTepanus»? B TepaneBTHUECKUX LENiX UCIOIb3YIOT
razoobpasHoe BeuiectBo. Ilo 3Tol mnpuumHE NOJOOHYI0 METOJUKY HAa3bIBAlOT «Ta30BBIMU
yKoJaMM». OTa METOAMKAa MCIOJB3YyeTCs JIs JIEYEHUs CepJeUYHO-COCYAMCTHIX 3abosieBaHUil,
MOBBILICHUS 3TACTUYHOCTU KOXKU. [loBBIlIEHWE conepikaHHs 3TOrO raza B KPOBH T'OBOPUT O
HeKayecTBeHHOM (yHKuMM KpoBu. Camoe yAMBHUTEIBHOE, YTO OHO HCIIOJIb3YeTCS B TBEPIOM
BUJIE B NUIIEBOM MPOMBINIJIEHHOCTH AJIi XpaHEHUS U TEPEeBO3KH NPOAYKTOB: PHIOBI, Msca,
MOPOKEHOTO.

3amanue

Bbi0epuTe onMH NpaBUIbHBINA OTBET:

1. O xakoM BewiecTBe HIET pedb?

A) yriaexucnslii ras

b) kucnopon

B) ammuax

2. KakuMu XUMHYECKUMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?

A) KUCITOTHBIMU

b) ocHOBHBIMEI

B) amdorepupiMu

3. C yem MOKeT BCTynaTh BO B3aUMOecTBHE?

A) ¢ BOJI0ii, OCHOBHBIMH OKCHJIaMH, LIIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Booii, KMCIOTHBIMU OKCHAAMH, LIEII0OYAMH, HEKOTOPBIMU COJISIMH

B) ¢ Bos10i1, KUCTOTHBIMH OKCHUJIAMH, KUCJIOTAMH, HEKOTOPBIMU COJISIMU

4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUThH?

A) penondranenna

b) 6pomHOIt BosIbI
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B) u3BecTkoBOIt BOJIBI

5. IlpuBenute GakThl, KOTOPHIC JOKA3BIBAIOT OTPUIATEILHOE BIIMSHUE 3TOTO T'a3a Ha
JKETYTOYHO-KHUILIEYHBIN TPAKT YeI0BEKa.

2. [ToBapeHHasn CoJIb

HasBanue teMEbl Tema 3.3. «IIpou3BOCTBO HEOPTaHUUYECKUX BEIIECTB.
3HaveHHE U MPUMEHEHHE B OBITY U Ha IIPOU3BOJICTBE)»

Pesynbrar oOyuenus O060CHOBBIBATh 3HAUYE€HUE U PUMEHEHUE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M MPOU3BOJICTBEHHON NESATEIbHOCTH
YenoBeKa UX (PU3MKO-XUMHUYECKHUMH CBOHCTBAMU

OO0111e KOMIIETEHIIMU OK 01
OK 07

N3BecTHO, uyTO B MUpe A00bIBaeTcs npuMepHo 100 MUIUIMOHOB TOHH IOBAapEHHOM COJIM B
rox. Ha nuieBble HYKbl pacXoAyeTCsl OKOJIO OJJHOM 4eTBEpPTOM yacTH 3TOoro konuuectna. Kyna
K€ UIET OCTaJIbHAS COMb?

[ToBapeHHast COJNb COBEPIIEHHO HEOOXOAWMAa TPH TMPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEpPBOB, OHA MCIIOJIb3YeTCd B METAUIyprUYecKod OTpacid MPOMBIIUICHHOCTH, IpU
00paboTKe MEXOB M PA3IMUYHBIX KOX, B MPOLIECCe MPUTOTOBJICHUS Mblia, UAET I MOJydeHUs
KaJIbLIMHUPOBAHHOM COJbl, NpuMeHseTcss B MenuiuHe. OCHOBHOH MOTpeOUTENb COJIM —
XUMHYECKast OTpacib MPOMBIIUIEHHOCTH. B 3TOi 061acT Ucnonb3yeTcs He TOJIBKO caMa COJlb,
HO W 3JIEMEHTHI, COCTaBJsIOLIME ee. B mporecce snekTponusa ee pacTBopa MOIY4aroT XJIOp,
BOJOPOJ M enkuil HaTp. M3 pacTBopa enkoro Harpa HoOJay4yarOT TBEPAYHO IEIOYb — KayCTHUK.
CoenuHsist BOJOPOJ € XJIOPOM, MOJYYaIOT COJISTHYIO KHUCIIOTY.

3agaHue: cocTaBbTe YpaBHEHHS, ONMCAHHBIX B TEKCTE PeaKIuii.

3. AuerunieH

HazBanune TeMbl Tema 3.3. ((HpOI/I3BO,[[CTBO HCOPTraHNYCCKUX BCILCCTB.
3HadeHuEe U IMPUMCHCHHUC B 6BITy " Ha ITPOU3BOACTBE»

Pe3yanaT 06y‘leHI/I$I OO0O0CHOBBIBaTh 3HAUCHUE U NPUMCEHCHUC HCOPTaHUYCCKUX
BCIICCTB B OBITOBOH U HpOPI3BO)ICTBCHHOI>i ACATCIIBHOCTHU
YCJIOBCKAa UX (I)I/ISI/IKO'XI/IMI/I"ICCKI/IMI/I CBOMCTBaMH

OO01I1e KOMIIETEHIIUU OK 01
OK 07

O}IHI/IM N3 CaMbIX paCHpOCTpaHeHHBIX CHOCO6OB CBapKI/I IIIABJICHUECM SIBJISICTCS Ta30Bast
CBapKa, KOTOpas MPOU3BOJIUTCA C OOpa30BaHMEM Ta30BOr0 IJIJaMEHW B KaHajaX CBapOYHOMN
ropenku. (OOpa3oBaHWE Ta30CBApOYHOTO IUIAMEHHW HEBO3MOXKHO 0€3 rasza areTuseHa.
TexHUYECKUH alleTUIIeH MOTyJYaroT U3 KapOuaa KaubIusl.

3aganue

1. OObscHuUTe, KakoW (PU3NYECKUI MOKa3aTelb MO3BOJISIET KUCIOJIB30BATh AllETHIICH IS
CBapOYHBIX padoT;
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2. CocTaBbTe ypaBHEHHE peaKlMU IIOJIYyYEHHS alleTUIICHA,

3. CocTaBbTe YpaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA;

4. Bpruncnure 00bEM aleTHIIEHA MOJIYYEHHOro M3 KapOuga Kaiplus maccod 128 T,
coaepxaniero 5% mnpumMecel, eciu BbIXOJA aneTwieHa coctaBisger 80% OT TeopeTH4yecKu
BO3MOXKHOTO.

4. Mos10o4Hasi KHCJIOTA

HasBanue teMEbl Tema 4.3. «Opranndeckue BEUIECTBa B
JKU3HEACSITSIIBHOCTH YesioBeka. [Ipon3BoacTBo u
MIPUMEHEHUE OPTaHUYECKHUX BEIECTB B
MIPOMBIIIICHHOCTH

PesynbTar 00yuenus O00CHOBBIBaTh 3HAYEHUE U NPUMEHEHUE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIbHOCTH
4eJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO01111e KOMIIETEHIIUN OK 01
OK 07

[TpomMeKyTOUHBIM HPOAYKTOM OOMEHA y TEIJIOKPOBHBIX XMBOTHBIX SIBISETCS MOJIOYHAs
KHCIIOTA. 3amax d3TOM KHCIOTHI KPOBOCOCYIIME HACEKOMbIE YJIABIMBAIOT HAa 3HAYUTEIBHOM
paccTosHUU.

3amanue

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

2. YcraHoBute (pOpMyiy MOJOYHON KHUCIIOTBI, KOTOpas MOMOIaeT HACEKOMBIM HaXOIUTh
TEIJIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBbIE JOJHM 3JEMEHTOB B HEW COCTABISAIOT: yriepoja —
40,00%, Bomopona — 6,67%, kucimopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (opMyny MosIouHOM KHciaoTel. HazoBuTe KHCIOTY HO
HomeHknarype MIOITAK.

4. Ha OoCHOBaHMU CTpPOEHHUS MOJIOYHOW KHUCIIOTBI CIEIAalTe BBIBOJ O €€ XUMHYECKHX
CBOMCTBAX.

5. Haiigute B WHTEpHETE WM JPYTHX HCTOYHUKAX HHGOPMALMIO O MPUMEHEHHH
MOJIOYHOU KHCJIOTHI.

JlaGopaTopHble pabOThI SIBISIOTCS BaXKHOM 4acThIO y4eOHOIO Mpolecca Mo AUCLHUILINHE U
CHOCOOCTBYIOT (POPMHUPOBAHHUIO y 00YUAIOMIUXCSI YMEHUH HCCIeI0BaTh XMMUYECKHUE TIPOLIECCHI U
ABJIEHUS (IUIAHMPOBATh M IMPOBOJAUTH XMMHMUECKUE DKCIIEPUMEHTBHI, UCCIIEI0BaTh BELIECTBA U
IPOBEPATH TUIIOTE3bI, 00padaThIBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB).

[Tpumep naGopaTopHOil paboTHI

Pa3nen 4. CTpoenue u cBoiicTBa oprannyeckux Bemiects. JlabopaTropnas paGora 3.
«IlosryyeHHe 3THIIEHA U M3YUYECHHE €0 CBOMCTB

Ha3sanue teMEbl Tema 4.2. «CBoMCTBa OPTaHUYECKUX COSTUHEHUI
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PesynbTar 00ydueHus YcranaBiuBaTh 3aBUCUMOCTh (hU3HKO-XUMHYECKHIX

CBOICTB OpraHn4Y€CKUX BCHICCTB OT CTPOCHUSA MOJICKYJI

OK 01
OK 07

OO01re KOMIIETEHIIUNA

1. Bonpocsl 1J1s1 1onycka K jJjadbopaTtopHoii padore
a) chopmynupyiiTe Lenb MIAHUPYEMOTO SKCIIEPUMEHTA;

6) O6’b$ICHI/ITe, K KaKOMY KJIaCCy OpraHHM4CCKUX BCIICCTB OTHOCHUTCA 3THUJICH,
B) O6’B$ICHI/ITC, KaKUMH XUMHUUYECKHMHI CBOMCTBAMU O6J'Ia,I[aI-OT BCIIECTBA JAaHHOI'O KJIacca,

KaKHe KaueCTBEHHBIC PEaKIUu ATl UX 0OHAPYKEHHS UCTIONb3YIOTCS,
r) OOBACHHTE, KaK MOXXHO TIOJYYUTh BEHIECTBA JIAHHOTO KJjacca COCIWHEHUM B

71a00pPaTOPHBIX YCIOBUSX;

1) 0OBSCHUTE, U3 YETO COCTOUT MPUOOP [l MOITYUEHHSI Ta30B;

€) MEepEeUYHCIUTe OCHOBHBIE ACHEKTHI COOMIOACHUS TEXHHKH O€30MacHOCTU Ipu padote ¢

JIBX (9TUIOBBIN CIUPT), arpecCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBAHHAS CepHasi KUCIOTa),

HarpeBaTeIbHBIMU NMPUOOpaMu (CIIUPTOBKA).
2. IIpoBeeHue oNbITOB

O0opynoBanue u mocyaa

PeakTuBsbl

1. CrexisiHHBIC TPOOUPKH

1. KonuentpupoBanssiii pactBop H2SO4

2. Ulraru s mpoOUpoOK

2. DTHIIOBBIA CITUPT

3. CnmproBka 3. PactBop KMnO4

4. Cnuyku 4. BpomHast Bosia

5. TIlecok

AJITOpuUTM npoBeaeHus onbiTa Ne 1

BOl'[pOCI)I H 3a1aHuA

1. ITosryunTs 3TUIIEH AEeTUApATALlEd STHIIOBOTO CIIUPTA,
O0OHapYKUTh €r0, U3YUUTh €r0 CBOICTRA.

1.1. B mpoOupky HaUTH 2—3 MJI STUIIOBOTO CIIHPTA U
OCTOPOKHO A00aBUTH 6—9 MJI KOHLIEHTPUPOBAHHOW CEPHOM
KHUCJIOTHI. 3aT€M BChIIaTh HEMHOT'O IIPOKAJIEHHOTO TIECKa
(MecoK WM MeJIKHe KyCOUYKU NEM3bI BBOJAT AJIsL TOTO, YTOOBI
IIPEIOTBPATUTH TOTYKH KUIKOCTH ITPU KUIIEHUH ). 3aKPBITh
poOUpKy MPOOKOH C ra300TBOAHOM TPYOKOM, 3aKPENUTh €€ B
IITaTUBE U OCTOPOYKHO HArpPeTh COAECP)KUMOE TPOOHPKU

(puc.1)

1. Yro npoucxonur B
npobupke? Uro Habmogaere?
2. K xakomy tumy
XUMUYECKHUX PEaKun
OTHOCATCSI 3TH MPOLIECCHI?
Kak naseiBarorcs?

3. Kak meHsieTcs okpacka
pactBopoB? I[louemy?

4. KakuM muiaMeHeM TOpuT
stuieH? [louemy?
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5. CocTaBUTh ypaBHEHHUS

H
24
MPOTEKAIOIIUX ITPOIECCOB.

%

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. OueHoYHbIE CPeICTBA TEKYIEro KOHTPOJIS MO0 JUCHUILINHE «XHMUS»

Texymmii KOHTPOJIb 1O JUCUUIUIMHE «XUMUS» MPOBOAUTCSA B (JOPME KOHTPOJIBHBIX padoT
110 pa3/iesiaM OCHOBHOT'O MOJYJIsl Ha OT/AEJIbHBIX 3aHATHUSAX, KEWCOB.

KontponbHbie paboThl oOCylIecTBIsAOTCS MeToaoM TectupoBanusi (I) wnm B dopme
MMCbMEHHOM pabOThI, BKIIOYAIOIIEH NMpakTHIeckue 3ananus u 3anaqu (11).

IIpumep KOHTpOJIbHOM PadoThl B Gopme TecToBbIX 3ananuii (I).

1.BemecTBo, cocTaB KOTOPOro BBIpaXeH MosieKyssipHor (opmynoii CsHg oTHocuTcs k
KJ1accy:

1) apenbt

2) ankaHbl

3) anKeHbI

4) aJKVHBI

2.Ha3Banue BerectBa, popmyia kotoporo: CH3-CH(CH3)-CH2-CH,-OH

1) 6yranon-2

2) MeHTaHoa-2

3) 2-meTunOyranoi-4

4) 3-meTunOyranon-1

3.BemectBo, umeromiee popmyny CH,=CH; Ha3biBaeTcs:

1) Tomyon

2) aTHIIeH

3) rnmuuepuH

4) nponaHo

4. BemiecTBo, Ha3BaHUE KOTOPOT'O MPOMMOHOBAsI KUCIIOTA, UMEET (POpPMYITy:

1) C,HsOH

2) (CH3).NH

3) CH3-CH,-COOH

4) CsHyOH

5. 111 anKaHOB XapaKTepHA PEaKLys:

1) npucoenunenus Hy

2) XJIOpUPOBAHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonumepu3au

6. Meranon pearupyer c:

1) HaTpuem

2) BosO#

3) BoztopoiOM

4) MeTaHOM

7. YKCyCHas KHUCIIOTa BCTYIIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na,CO3

4) H,O

37



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 38

8. BepHbl J1n yTBEPKACHHUSA:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI ITPOSBIISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUI

9. Vpasuenne xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI sBnsierces:

1) peakuueit 3amenieHus, IPOTEKAIOUIEH MO PAAUKATILHOMY MEXaHU3MY

2) peakiueil npucoeIuHEeHMs], IPOTEKAIOIIEH IO PaluKaAIbHOMY MEXaHU3MY

3) peakuueii 3aMeIIeHUs, TPOTEKAIOIIEH IO HOHHOMY MEXaHU3MY

4) peakuueil NpucoeIMHEHNS, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOro 3epkaja» (C aMMUAYHBIM PAacCTBOPOM OKCHAA cepedpa)
BCTYIIAET:

1) aTanoun

2) riroKo3a

3) rmnepuH

4) kpaxma

11. VYcraHoBuTe COOTBETCTBUE MEXKIy HA3BaHHEM BELIECTBA U KJIAcCOM (TPYMION)
OpPraHMYECKUX COEAUHEHUN, K KOTOPOMY(-0i) OHO MPUHAJIEKHUT.

Hasanue BemectBa

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 KUCIIOTHI

4) apoMaTU4ecKHe yriieBOI0POIbI

5) HemnpeieNbHbIE YTIIEBOAOPOIbI

6) npenenbHbIe YTIEBOAOPOAbI

12. B cxeme npeBpalieHui

1500°C Caxkr +Br;

CHs;—X;—0em301— Xo

BemecTBaMi X1 U Xy COOTBETCTBEHHO SIBIISTFOTCS:

1) anterunen

2) sTHIIeH

3) 6pombeHn3on

4) xnopOeH3o

5) denon

6) UKJIOTeKCaH
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13. Onpenenure MoNeKyJIsspHYIO (GOpMyIly BemiecTBa, conepxkamiero 37,5% yriepona,
50% xucinopona u 12,5% Bomopoaa. OTHOCUTENBHASK TUIOTHOCTH MApOB 3TOrO BEIECTBA IO
BOJIOpOAY paBHa 16.

1) CHsOH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. CxonbKko JTUTPOB BOJOpoAa morpedyercs mis oopasoBanus 10,2 © 3THIOBOTO CiMpTa
U3 alleTalbJIerua, €CiIu BbIXO MPOyKTa peakiuu coctasiset 80%?

1)6,2 11

2)3,1n

3) 12,75 n

411,27

IIpuBeaeM npuMep 3aJaHuii A1 MHCHMEHHOH KOHTPOIbHOI padoTs! (11).

1. JlaliTe Ha3BaHUS OPraHUYECKHUM COCIMHEHUSM IO XHUMUYECKUM QopMmyaam ¢
MCIIOJIb30BaHUEM TPUBHUAIBHON MIIH MEXKAYHAPOAHONU CUCTEMATUYECKON HOMEHKIIATYPBI:

a) C2H5OH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

F) C3H9N

I[) CchHzHC:O

e) CsHsCH,OH

2. CocTaBbTe MOJHBIE U COKpAIIEHHBIE CTPYKTYpHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB
OTJIEITBHBIX KJIACCOB MO UX HAa3BaHHSIM B COOTBETCTBUHU C MEXTYHAPOIHON HOMEHKIATYPOH:

a) MEeTUJIOEH307

0) aHWIH

B) 3-MeTuUnOyTaHaIb

T') UKJIOTeKCEH

n) Oyranuen-1,2

) 2-MeTminponanon-1

x) OyTHH-1

3) aMUHOYKCYCHAs KUCJIOTa

3. CocTaBbTe ypaBHEHHS] XUMUYECKHUX PEAKIIHIA COTTIACHO CXEeMe MpeBpaIleHui:

1500°C  Caxr +Br;

CH;—X1—Xo— X3

YKaXUTE THIT 1 MEXaHU3M PEaKINH, HA30BUTE 00pa30BaBIIHECS BEIICCTBA.

4. Onpenennute MOJICKYIApHYIO GopMyITy BemecTBa, coaepskamero 37,5% yrnepona, 50%
kuciopona u 12,5% Bogopona. OTHOCHTEIbHAS IIOTHOCTH MAPOB 3TOTO BEMIECTBA MO BOAOPOIY
paBHa 16.

5. CKOJIBKO TUTPOB BOJOpOJIa MOTpedyeTcs it oopasoBanust 10,2 © STUIOBOTO CIUpPTA U3
aleTaabJeru/ia, €Cy BbIXO MPOAYKTA peakiuu cocrasiset 80%7
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Kelicbl ucronb3yroTcs B KAauyecTBE OLEHOYHOIO CpEACTBA B paszeiie 8 MPHUKIAIHOTO
MOJIyYJsl, UX COJEp)KaHUE ONpEAesieTCs C y4eToM  HpOoQecCHOHATbHON HaNpaBICHHOCTH
obpazoBarenbHoi porpammel CI1O. [Ipumepsl BO3MOKHBIX TEM KEHCOB:

1. [Torennenune KIMMaTa U BBICBOOOKICHHUE Ta30BBIX TUPATOB CO JHA OKEaHa.

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

3. HoBble maTepuaibl 1Jis COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENApaTOB.

5. X¥MHYECKHE 3JIEMEHTHI B )KU3HH YEJIOBEKA.

6. Bogopoanas sHepreTuka.

IIpumeps! KeCcoB:

Keiic Nel. «XJ10p B KM3HH YeJI0BeKa»

B fnonunm oObenuHEHHBIMH cujiaMd  HalMOHaIbHOTO WHCTUTYTa 370pOBbI U
[TpedexTypHoro ynuepcuteta CUA3yOKH OBLIO MPOBEACHO UCCIIEIOBAaHUE. YUeHbIe BHISICHUIIY,
YTO €CTECTBEHHBIE OPTaHMYECKHUE BEIIECTBA BCTYMAOT B PEAKLMIO C XJIOPUPOBAHHOM BOJOM U3-
MoJ KpaHa, 0Opa3ysl OlacHbIe COEIMHEHHUS, KOTOPbIE MOTYT CIYXHTh NMPUYMHOHN paka. Takue
coeMHeHus Ha3bpiBatOTCs MX, T0O ecTh «MyTareH Uke» uin «Hen3BeCTHbIM MyTareH.

3amaHus:

1. Tlpennoxkure criocoObl YMEHBIIECHUS SIOBUTOTO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M 4YeJI0BEKaA.

2. Ucxons u3 cBOEH JKM3HEHHON NPAKTHUKH, MPUOIU3UTENBHO PAaCCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIBI BB UCTIOIB3YETE B TEUCHHE JTHS U JIJIST KaKUX L1eJei?

3. Kakue opransl yenoBeka 0OJbIIIEe BCETO CTPAJAIOT OT BO3EHCTBHS XJopa?

4. Kak BiusieT XJ0prupoBaHHasl BOJa Ha Y€JIOBEKa MPU KynaHUuu?

5. Haiinure nomomHUTENbHYI0 MH(QOpPMAIMIO O 3aMeHe XJopa mpu o0e33apaKuBaHUU
BOJIBI.

6. Uccnenyiite paznuyHbie TOBapbl OBITOBOM XHUMHHU B CBOEM nome. CocTaBbTE CITUCOK
XJIOpCOAepKAIIUX COEAUHEHUH, YKa)KUTE Mepbl 0€30I1aCHOCTH ITPU paboTe C HUMHU.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

AptomoOmnn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIMBHBIX 3JE€MEHTAaX €34T 110
noporam EBponsl ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach K eBpomneickomy
napTHepcTBY dkonoruunoit sHeprun (Clean Energy Partnership), mocne dyero BeiBena Ha MepBbIi
IUIaH TIPOU3BOJACTBO OJKOJOTHYECKH YHCTHIX aBToMoOuneil. A Ha [latoMm MockoBckom
MexnyHapoaHoMm aBTocanone BA3 mpencraBui cBor HOBHHKY «Jlama-AHT?m» ¢ OammoHaMu
BOJZIOPO/Ia U KMCIIOPOJIA.

3amanus:

1.ITouemy MHOTHE aBTOMOOMIHbHBIE KOMIIAHUHW pa3pabaThIBalOT aBTOMOOUIIH, paboTaromue
Ha BOJOPOJHOM TOIUIMBE?

2.Kak BBIXJIONHBIE Ta3bl aBTOMOOWJIEH, pabOTArOIIMX Ha YIJIEBOJOPOIHOM TOILIUBE,
BIIMSIOT Ha 3JJ0POBbE YeJIOBEKa?

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

4.HaiimuTe TONOTHUTENBbHYIO HHPOPMAITUIO 00 UX YCTPOKMCTBE.
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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 HAaXOJIUTHCS B BBIXJIOMHBIX T'a3aX BalllUX
aBTOMOOMJICH?

4.2.3 OueHoO4YHbIE CPeICTBA MPOMEKYTOYHON ATTECTALMH 10 JUCHMILIHHE « XMMHU»

[TpomMexyTouHass KOHTPOJIb MO JUCHUILTUHE «XUMUS» MPOBOAUTCA B BUIE MHUCHMEHHOM
UTOTOBOW KOHTPOJIbHOM paboThl. KoHTponbHast paboTa BKIIOYAET TPU TUIIA 3aJaHUI:

1) TeopeTnyeckoe 3aJaHNe B BUAE BOIIPOCA U3 TEOPETHUECKOTO COAEPKAaHUSI OCHOBHOTO U
MIPUKJIAJHOTO MOAYJIEH;

2) mpakTUYeCcKoe 3a/JaHue (COCTaBIICHUE ypaBHEHUN XMMHUYCCKHUX PEAKIMH C ydacTHEM
HEOPraHMYECKUX WJIM OPTaHWYCCKUX BEIICCTB, B T.4. IIETIOYCK MPEBPAIICHUA M Ka4eCTBEHHBIX
peakiuii 0OHapYKEHUS; XUMUYECKUX (DOPMYIT HEOPraHUYECKUX U OPTraHHMYECKUX BEIIECTB, B T.U.
CTPYKTYPHBIX; 33/IaHUS 110 HOMEHKJIAType HEOPraHMYEeCKHX U OPraHUYEeCKHX BEIECTB; OICHKA
U3MEHEHHUS CKOPOCTHM XHMHUYECKON peakIUuu U HalpaBlIeHUS CMEIICHUS PaBHOBECHS C
ucnonp3oBanueM mnpuHiuna Jle-lllaTenbe; oleHKa XWMHUYECKOTO COCTaBa W OOOCHOBaHUE
MIPUMEHUMOCTH 00BbeKTa OMO- MIIM TEXHOC(EPHI  T.11.);

3) pacuerHas 3amada (pacyeThl MO0 YPAaBHEHMIO XMMHUYECKHX PEaKIIMi, pacueT MacCOBOM
Jnoiau  (Macchl) XMMHUYECKOTO JJIEMEHTa (COEIUMHEHUs) B MOJEKyJe (CMEcH); OIpeleleHHe
npocteineld GopMyibl OpraHMYECKOH MOJICKYJBI, MCXOAS W3 DJIEMEHTHOro coctaBa (B %);
pacdeTsl TEIUIOBBIX A()(PEKTOB XHMHUYECKUX PEAKIMi; pacueThl 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PeaKIMK OT KOHIIEHTPAIIMU U TeMIIepaTyphl U T.11.).

IIpumep BapuaHTa KOHTPOJILHOMH Pa0dOTHI A1 MPOMEKYTOYHOH ATTECTALUH.

3aganue 1.

Kakoil pacTBOp HCHOJB3YIOT I KAa4ECTBEHHOM PEKIMM ONPEIEICHUS XJIOPUIOB,
OpomuioB, oauaos? Hanummure ypaBHEeHUs peakiuil 1 000CHYHTE OTBET.

3ananme 2.

[lana cxema npeBpaleHnui.

C,HsOH A203:400°_, 51 KMnO4 H20,020°_, 5 HBr(ms6).t_, 53t yorpm s ,C,H,0

[TponumuTe Bece peakuu U onpenennTs Bemecrsa X1, X2, X3.

3aganue 3.

Omnpenenure MaccoBble JO0NM XUMHYECKUX DJIEMEHTOB B okcujae amoMuHus AlyOs u
BBIPA3UTE UX B MPOLICHTAX.
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Kpurepumn oneHku

Baniabl

Ounenka

OOyyaromuiicst mpu OTBETE Ha BCE BOIIPOCHIL:

- IpOSIBWJI  TJIyOOKHE, TBOpPYECKHE CIOCOOHOCTH B
HOHUMAaHUH U3JI0KCHUU y4e0HO-TIPOTrPaMMHOTO
Marepua’a; MOKa3bIBACT BBICOKUI YPOBEHb
KOMIIETCHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX IMOHATUNA U AUCIUIUIMH,

UX 3Ha4YeHUe AJis pruodperaeMoii mpodeccuu; aHaTu3upyeT
OCHOBHBIC TIOHATHSI C TOYKU 3PEHUS PA3IMYHBIX ABTOPOB,
JEMOHCTPHUPYS 3HAHUE Y4YeOHOU, MepHOJUYEeCKOH U
MoOHOTpaUUeCcKOl JIUTEepaTyphl, 3aKOHOAATEIbCTBA B
paMKax TEMAaTHKW JUCHUIUIMHBI U  TNPAKTUKUA  €ro
MIPUMEHEHHS,;

- TMOKAa3bIBaCT BCE CTOPOHHUE U CUCTEMATUUYECKUE 3HAHUSA
TEOPETUYECKOr0 MaTepuaia; BHAUT MEXIUCIHUIUIMHAPHBIC
CBSI3H;

- MpoQeCCUOHANBHO, rpaMOTHO, MOCIeI0BaTENbHO,
XOpOIIMM  SI3BIKOM ~ YE€TKO  U3JlaraeT  marepual,
apryMEeHTUPOBAHO (GOPMYITUPYET BHIBOJIBL;

- IOJIHO, FPaMOTHO M IOCJEI0BATEIbHO H3JI0KUI OTBETHI
Ha BCE JIOTIOJHUTEIbHBIE BOIPOCHI U 3a/1aHU.

OTiIu4yHO

MIOKa3bIBACT JIOCTATOYHBIA YPOBEHb KOMIIETEHTHOCTH,
3HAHMSJIEKIUOHHOTO MaTepualia, yueOHOM U METOAMYECKOI
JUTEPATyphl,  3aKOHOAATEJIILCTBA U INPAKTUKH  €r0
IIPUMEHEHHS;

- TIOKa3bIBAET MOJHOE, HO HEAOCTATOYHO IIIyOOKOe
3HaHME Yy4YeOHO-TIPOrpaMMHOr0 MaTepuaina, JOMYCTHI
KaKue-Tu00 HETOYHOCTH B OTBETax, CBOOOJHO OMEpPUPYET
MOHSITHSIMH, METOJIAMU OLICHKH MPUHSTHS PEIICHU;

- HUMCECT IMPCEACTABJIICHUEC O MCKIAUCHUIUIMHAPHBIX CBA3MAX,
YBA3BIBACT 3HAHUSA, TOJTYUYCHHBIC IPU U3YYCHUHU PA3JIMYHBIX
JUCIUIIINH, yMeeT AHAJIIU3UPOBATH MPAKTUYCCKUC
CUTyall1, HO JOMMYCKACT HEKOTOPLIC IMMOTPCITHOCTH,

- YBEpEHHO U MNpO(HEeCCHOHAIBLHO, TPAMOTHBIM SI3BIKOM,
ACHO, YE€TKO M IIOHATHO W3Jaraer COCTOSHUE U CYTb
BOIIPOCA; MIPUBJIEKAETCS MH(OPMATHUBHBII u
WJUIFOCTPUPOBAHHBIN MaTepuai, HO IIPU OTBETE JOIYCKAaeT
HEKOTOPBIE TOTPEIIHOCTH;

- BOIIPOCBHI, 3a/1aBaeMble JK3aMEHATOPOM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTpyaHeHuil. Jlomyckaercsl-2
HE3HAYUTENIbHbIE OTHOKH.

Xopouio
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3 - IIOKa3bIBacT IIOBEPXHOCTHBIC 3HaHUA y4eOHO- 3 Y 10BIIETBO
NpOrpaMMHOrO MaTepuaia, IPH OTBETE OTCYTCTBYET PUTEIBLHO

JOJDKHAsL CBA3b MEXIY aHalM30M, apryMeHTalued Hu
BBIBOJIaMH; OJHAKO B IIEJIOM B TIOJIHEE OPUECHTUPYETCS B
POQUITHPYIOTITHX JIIS JaHHOM CIICLIMATIbHOCTH
JHUCHUIINHAX

- BJIAJEET IMPAKTUYECKUMHU HABBIKAMH, HO YYBCTBYET
ceOs HE YBEPEHHO NPH aHAIM3E MEXIUCIUTUTMHAPHBIX
CBsI3€H;

- Ha IOCTaBJICHHBIE BOIIPOCHI OTBEUAET HE YBEPEHHO;

= B OTBCTC AOIIYHICH PN JIOTHYCCKUX OH_II/I6OK, ApPTryYMCHTBI
IMPHUBJICKAOTCA HEAOCTATOYHO BECKUC,

- OTBET KOMIIO3UL[MOHHO HE BBICTPOEH,
JEMOHCTPUPYETCS cpenHuin YPOBEHb BIIAJICHUSA
JUTEPATYPHBIM SI3BIKOM NpU (OPMYIMPOBAHUHU TE3UCOB U
apryMEHTOB;

- Ha IIOCTaBJIEHHbIE KOMUCCHUEH BOIIPOCHI 3aTPYIHSAETCA
C OTBETaMH, IMOKA3bIBACT HEJOCTATOUHO IITyOOKUE 3HAHUSL.
Honyckaetcs He 6onee 3—4 ommooK.

4 - HE YCBOWJ 3HAYUTEIBHYIO 4acTh y4eOHO- MPOrpaMMHOTO 2-0 Heyno
Martepuaja WIM TIOKa3bIBaeT KpaiiHe cialble 3HAHUSA BJIETBOPH
y4eOHOro MaTepHaia, HU3KH ypOBEHb KOMIIETEHTHOCTH; TEIIHHO

-JIEMOHCTPUPYET KpailHe HEYBEPEHHOE HM3JI0KEHHUE

5.YCJIOBUS PEAJIMZALIUU ITPOI'PAMMBI TIUCHUIITINHBI

5.1. lnsa peanu3anuu NporpaMmsbl yueOHOM TUCHMITIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJIEAYIONIME CIeLHaIbHbIE TOMEIICHNUS:

g peanuzanuy OporpamMmbl AMCHMILIMHBL JOJDKHBI OBITH MPEyCMOTPEHBI CIEAYIOLINE

CHelMalIbHbIe TOMEIIEHUs: Y4eOHbIH KaOMHET XUMUU W/HWIK y4yeOHOW XMMHUYECKOH
nabopaTopuu.

O6opynoBanue  y4eOHOrO KabuHeTa (HarasAHbIC nocoous): Ha0OpbI
IIAPOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNIMYECKUX PEIIETOK, KOJUIEKIIUN TPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHHEPAJIOB,
tabmuia Menneneesa, yueOHble (puibmbl, H(poBbie 00pa30BaTEbHBIE PECYPCHI.

Texnuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAaMHU BOCIPOU3BENEHUS
3BYKa, MPUHTEpP, MYJbTUMEAHA-TIPOCKTOP C OJKPaHOM, MYJIbTUMEAMIHAs JI0CKa, yKa3Ka-
MIPE3EHTEP AJIs IPE3CHTALNH.

OobopynoBanue jgadoparopuu U pado4YuX MecT J1a0OpPaTOPMU: MEH3YpPKH, MHUIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEAMETHbIE U MMOKPOBHbIE CTEKJA, TUIAHIIETHI
JUI KameJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HMpPOMBIBAIKH, CTEKIISIHHbIE MPOOUPKH,
pEe3HMHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTHBOB, CTEKISHHBIE IaJOYKH, IITATUBBI I
poOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJISTHHbIE, BOPOHKHU JICIIUTEIbHbIE LIUIMHIPUYECKHE
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(50-100 mu1), cTynmku ¢ ecTHKOM, GappopoBbIC YAIIKH, MUHIETHI, PUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YacoBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaOOpaTOpHBIC INTATHUBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JUIS TOTYYCHHS Ta30B (MU MPOOMpKa C Ta300TBOMHON TPYOKOi), mepKaTenu
JUIsl IPOOUPOK, CKIISIHKM JUIsl XpaHEHUsI pEaKTUBOB, pa3/laTOUHbIE JOTKH; XUMUYECKUE CTaKaHbI
(50, 100 m 200 mu1); MIMAaTENW; MAHIETHI; TUTEIBHBIC IIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIC
npobupku (Ha 10-20 mu) m mepsble konObr (25, 50, 100 u 200 M), BoasHas OaHs (WiId
TEPMOCTAT), CTCKJSIHHBIC NAJIOYKH, KOHWYECKHe KOJIObI juisi TutpoBanus (50 m 100 mo);
WHAUKATOpPHBIE TMOJOCKUM s onpeneneHus pH u crangapTtHas WMHOUKATOpHAs IIKaja;
YHUBEPCAJIbHBIN HHAUKATOP; nunetku Ha 1, 10, 50 mu (nm no3aropsl Ha 1, 5 u 10 mur), 6GropeTku
JUTS TUTPOBAHUS, MeTUIIMHCKKE mmpuilsl Ha 100—150 mu1, 1abopaTtopHble W/HIN aHATUTHYECKHE
Bechl, pH-MeTpsI, cymmibHbIN mIKad, U ap. 1abopaTopHOe 000PYIO0BaHUE.

6.MudopmanuoHHoe odecneyeHHe peain3aluu MPOrpaMMbl

JUis peanuzauuu nporpaMMbl  OMOIMOTEUHBIH (OHJ 0Opa30BaTENbHON OpraHU3aLUU
YKOMIUICKTOBAH ICYATHBIMU /U OJICKTPOHHBIC O6pa30BaTeJII>HI)IC n I/IH(i)OpMaIlI/IOHHI)IG
pecypchl, peKOMEHIOBaHHbIE Ul MCIIOJIb30BaHMs B 00pa3oBaTelbHOM Ipoliecce, He CTaplue
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHBIE MeYATHBIE U3TAHUS

1. AxmenoBa, T. . Xumus : yue6Hoe nocobue / T. 1. Axmenosa. - Mocksa : MOIT PT'VII,
2023. - 192 c. - ISBN 978-5-00209-042-6. - TekcT : anexkrponHsiid. - URL:
https://znanium.ru/catalog/product/2137492

2. emuna, O. B. Xumus : yuebnoe nocodbue / O.B. Jlemuna, U.1. ['onoBueBa. — MockBa
: UHOPA-M, 2024. — 257 c. — (Bsiciiee obpazoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anexkTpouHbIi. - URL: https://znanium.com/catalog/product/2082631

6.2. OcHOBHBIE YJIEKTPOHHBIE U3IaAHUS
1. hvsh.ru — XKypran «Xumus B KO,
2. https://postnauka.ru/themes/chemistry — neximuu mo xumuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-nonynsipHblii POeKT «DIEMEHTBI OOJIBIION
Haykn» ((pu3uKa, XUMUs, MaTeMaTHKa, aCTPOHOMHUS, HAyKH O >KHU3HHU, Hayku o 3emiie). HoBoctu
HayK{, KHUTY, HAyYHO-TIOMYJISIPHbIE CTaThbHU, JIGKLIUH, SHIIUKJIOIEIUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyJsipHOrO XypHana «llorenuman». Xypnan uznaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «XumMus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayyHO-TIOIYJISIPHOTO XKypHajia « XUMHUA U sku3Hby. JXKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast ANEKTPOHHAsI OuOIMoTeKa XuMudeckoro nmopraia «Chemnet», coaepxut yaeOHbIEe U
UH(OPMALIMOHHbBIE MaTepHalIbl JUIs MIKOJIBHUKOB U yuuTesel. B Helt MOXHO HaliTH y4eOHHUKH 110
o0mieli 1 HEOpPraHMYECKOW XMMHHW, OPTaHHMYECKOW XMMHHU, MYJIbTUMEINaMaTepHalibl, a TaKKe
3aaud  XUMHUYECKUX OJMMIIMAJ C PEUICHUSMH, 3aJauyd BCTYNUTENBHBIX SK3aMEHOB IS
aOUTypPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarnmonnsie Matepuanbl 00 oiauMmnuagax: MOCKOBCKOW ToOpojckoi, Bcepoccuiickoi,
MenaeneeBckoil, MexanyHapoaHoi. [IpuBeneHsl 3a1auu TEOPETUUECKUX U AKCIIEPUMEHTATbHBIX
TYpOB, TOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpaduu nmodeauTene.

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

Cucrema DUCTAaHIIMOHHOTO OOYYEHMSs, HalpaBlieHHAs B IEPBYIO Oyepelb Ha IMOATOTOBKY K
OJIMMITMA/IaM BCEX YPOBHEW — OT MIKOJIbHBIX 10 MexayHapoaHoi. CalT COAEpPKUT OrPOMHOE
KOJIMYECTBO 3aJlay, CIPYNIUPOBAHHBIX Kak MO TeMmaMm, Tak M 1o oiumnuaaam. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUUYECKUN MaTepuan U pa3oOpaHbl pelieHus
TUIIOBBIX 3a/a4.

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

[Topran mo HaHoTtexHonorussiM. OCHOBHas Ielib — pa3BUTUE O00pa3oBaHus B o01acTu
HAHOTEXHOJIOTUN U TTOATOTOBKA K MHTEPHET-OJIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cmpaBounas wuH(oOpMamus O XUMHYECKMX DJJEMEHTaX W HUX CBOMcTBax (Ha
AHTJIMICKOM SI3BIKE).

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

Pycckosi3pIuHBIi CallT O CBOMCTBAX XMMHUYECKUX SJIEMEHTOB.

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

HexomMepueckuil cailT oHnaiH-00pa30BaHus, COAEP)KUT MHOTO MHTEPECHBIX 00pa30oBaTeIbHbBIX
KYPCOB M BHJCOJICKIMI JUISl IIKOJIBHUKOB, CTYJICHTOB U y4MTeJIed. ECTh HECKOJIBKO KypCOB IO
XUMUH.

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

Caiit Chemical AbstractService — caMblil aBTOPUTETHBIM B MUpE XUMHH HH(OPMALIMOHHBIN
UHTEpHET-pecypc (CalT MIaTHBIN).

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

[TopTan no opraHMYeCcKOil XMMUY HA AHTIIUACKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMHUU: KJIacCU4YeCKUe yUeOHUKH, CIIPABOYHUKH, SHIUKIIONEANH, ITOUCK OPTaHUYECKUX U
HEOPraHWYECKUX PEaKLUH, COCTABICHUE YPABHEHHUM PEaKIUil.

15.  http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIA TPAKTHUECKOM paboTe B 1abopaTopuun

6.3. JlonoJTHUTEIbHbIE€ HCTOYHUKH
1. Xwumma. 10 «kmacc. VYruyOonéuuelii  ypoBeHb : yueOHuk/ B.B. Epemumn,

H.E. Ky3bmenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.:
[Tpocsemienue, 2022. — 446, [2] c.: wI.

2.  Xwmums. 11 xmacc. VYroyOonéHselii  ypoBeHb :  yueOHuMk/ B.B. Epemun,
H.E. Ky3smenko, A.A. [Ipo3nos, B.B. Jlynun; nog pea. B.B. Jlynuna. — M.: IIpoceemenue,
2022.—478, [2] c.: un.

3. Xumusa. YruyOnensslii ypoenb. 10—I11 kmaccel: paGouast mporpamma K JMHHH
YMK  B.B. Jlynuna: y4eOHO-METOIUUECKOe nocobue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuuyeckoe mnocobue k yuyeOHuky B. B. Epemuna, H. E. Ky3bsmenko,
B.W. Tepenuna, A. A. [IpoznoBa u ap. «Xumus. YrayOneHHslii ypoenb». 10 kiacc / B. B.
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIO/IP)KETHOE OBPA3OBATEJIbBHOE CMK
_ y‘—[PE)Iﬁ(HEHV[E BBICIIIET'O OBPA3QBAHVI$I PIyTUC
«POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
Aucm 46
Epemun, AA. Hpo3nos, n.B. Epemuna, B. n. MaxonuHa,

0. 10. Cumonosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroanueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3spmenko, A. A.
HpoznoBa u ap. «Xumus. YriryoneHHblid ypoBeHb». 11 kmacc / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcroga, 3.10. Kepumos. — M.: Jlpoda, 2018. — 423 c. :
1708

6. Tycema, E. B. Xumus ms CIIO: yuebHO-MeToaudeckoe nmocodue / E. B. I'ycea, M.
P. Buranmmuna, JI. . KynukoBa. — Kazanp: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkcr: snektponHslii // Jlaup : snexTpoHHO-OmMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/196096 (mata oGpamenus: 14.10.2022). — Pexxum ngocrtyma: uist
aBTOPU3. IIOJI30BATEIICH.

7. UYepnwuxosa, H. 0. Xumust B 10CTyITHOM H3JI0KE€HHH: yaeOHOe mocodue s cno / H.
1O. YepnukoBa. — 2-e uza., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: amekTpoHHBIN // JIaHb: 35mekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195532 (nata obOpamenus: 14.10.2022). — Pexum poctyma: ans
ABTOPH3. MOJIb30BATEIICH.

8.  lleBuuusna, JI. B. Xumus: yue6noe nocobue / JI. B. llleBuunpina, A. M. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 3/1€KTPOHHBIN
/I Jlanb: snekrpoHHO-OMOnmoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505
(mata oopamienus: 14.10.2022). — PeskuM gocTyIma: Uit aBTOPH3. MOJIb30BATEIICH.

9.  bmunos, JI. H. Xumust: yueonuk mist CITO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CoxonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct: snekTpoHHbId // JlaHb: 3nekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata obOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPH3. M1OJIb30BATENEH.

10. Ta6pumensH, O. C., JIpicoBa, I'. I'. Xumus: kHuTa U TIpEeToaBaTelis: yued.-MeToI.
mocooue. — M. Akanemust, 2012. - 332 c.

11. Yepnuxona H. 1O., MemepsixoBa E. B. Pemaem 3agaun no XuMun caMoCTOSATENBHO:
yuebHoe nocobue / H. FO. Yepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. —
328 c.

12. Pe3nukoB B. A. COopHUK ynpaXHEHUH U 3ajjady 10 OpraHMYecKoW XUMHUM: yueOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kamycrtuna A. A., Xampuenko W. I'., JIlubano B. B. OOmiass u HeopraHuueckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B. JIubanos— Cankr-IletepOypr:
Jlanb, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yueb. s crya. npod. yued. 3aBeaenuii / O.C. ['abpuernsi,
N.I'. OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumusa a8 mpodeccuii W CHENUATbHOCTEH TEXHUYECKOTO
npodwis: yueOHUK sl CTyA. yupexaeHuil cpea. npog. odpazoBanus / O.C. I'abpuemnsn, U.I.
OctpoymoB. — 4-e u3f., crep. — M. : U3narenbckuii neHTp «Akagemusy», 2017. — 272 c.
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