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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
11.02.17 Paspabomxka 31eKmMpOHHbIX YCMPOUCE U CUCTIEM.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero ooOpazoBanuss ¢ ydetom DPI'OC CIIO no cneumanvHoctul1.02.17 Paszpabomxa
9NEeKMPOHHBIX YCMPOUCME U CUCTEM.

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cnennanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 ConeiicTBOBAaTh COXPAHEHHUIO OKPYXAIOWIEH Cpebl, PECypcocOEpereHUIO,
OPUMEHSTh 3HAaHUA 00 W3MEHEHHWU KJIMMaTa, MNPHUHLUIBI OepesKIUBOrO
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 KapTUHBI MHUpA KaK OCHOBBI MPUHSTHS PEIICHUN B )KM3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

1.3 Ilnanupyemblie pe3yJbTAaThbl OCBOEHHUsI 0011€00pa30BaTeIbHON IUCHUIIUHBI B
coorBercTBHHu ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTANPeIMeTHbIE) Pe3yabTAThI:

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0TH00HE;

- TOTOBHOCTh K AKTHBHOM JESATEIHHOCTH TEXHOJIOTMYCCKOW M COIMAJbHON HAMpaBJICHHOCTH,
CHOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBAaTh W CAMOCTOSITENIBHO  BBIMOJIHATH — TaKYHO
JIESITEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npoPecCHOHATBHOMN IeATEILHOCTH,

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENBHO (OPMYJIMPOBATh W aKTyaIM3UpPOBaTh TMPOOJIEMYy, paccMaTpwBaTh e¢
BCECTOPOHHE;

- yCTaHaBIWBaTh CYIICCTBEHHBIH MPHU3HAK WM OCHOBAHHUS JJISI CPaBHEHHS, KiIacCH(PUKAIUK U
00001IeHHS;

- OTIPENIENISATD IENN AEATEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTh, OICHMBATH COOTBETCTBHE PE3YJIbTATOB IICIIAM,
OLICHUBATh PUCKH MOCIICICTBUI NEITEILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIUICHUE MTPH PELIICHUN )KU3HEHHBIX MTPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
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- BJIaJIeTh HABbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JeATEIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBISIBJISIT IPUYMHHO-CIIE/ICTBEHHBIE CBSA3H M aKTyalIM3UPOBATh 33a]a4y, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs, HAXOJIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh apamMeTphbl
U KPUTEPUU PELICHHUS;

- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4l PE3YJIbTaThl, KPUTHYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

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

- BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTrMHAIbHBIC MOX0/IbI U PELICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B O3HABATEIBHON U COIUAIBHOMN MPAKTHUKE

B 00.1acTH HEHHOCTH HAYYHOT'O TO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

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

- OCO3HAHHWE IIEHHOCTH HAyYHOW MEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

OgjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH IMOJIYYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh MOMCK, aHATN3, CUCTEMATU3AINI0 U HHTEPIPETALUI0 WH(DOPMALUU Pa3IMYHbIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHUs WHPOpMAIUU U IIETEBOU
ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YaIH3allUU;

- OIIEHUBATh JOCTOBEPHOCTH, JIETHTUMHOCTh HWH(OpPMAIIMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- WCIIONIb30BaTh Cpe/icTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B pPEUICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJ0JIeHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTUEHBI, PECYpCOCOEPEIKEHNs], MMPABOBBIX M ATHUYECKHUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

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

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJICHNE HABBIKAMH YUE€OHO-UCCIIE0BATENHCKOM, MPOEKTHON U COITUATIBHON JIeATETbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) cOBMECTHasl IESITEIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOM ACSATEIHHOCTH, OPTAHU30BBIBATH M KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUMN, paclpelnessiTh poJid C YYETOM MHEHUH
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOODAWHHPOBATH U BBIIOJHATH pPa0OTy B YCIOBUSX pEalbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

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

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

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 3K0710rHY€CKOT0 BOCIIUTAHMS S

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

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUS LEJIEH
YCTOMUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAIOIIEH Cpee;

- YMEHHE POTHO3UPOBATh HEOIArOMPHUATHBIEC SKOJIOTHUYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAllPaBIE€HHOCTH;

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

JucuumimHapHble (MpeaAMeTHbIE) pe3yJibTaThl 00yYeHH I :

- BJIQJIECTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE IMOHATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, JJICKTPOHHAs 000J04YKa aroma, s-, p-, d-3JIeKTPOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
dbyHKIIMOHAIbHAS TPYIIA, pajuKal, U30MEpHUs, U30MEpPbl, TOMOJIOTUYECKUN pPsid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMUYECKUX peakiuil (OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peakIMi, XUMUYECKOE PAaBHOBECHE), TCOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuyeckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUU U O€30MaCHOM HCIHOIB30BAaHUU BAKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHMM CTPOCHHSI M CBOWCTB HEOPraHMYECKHUX U
OPraHUYECKUX BEIIECTB M MX IPEBPALLCHUMN; BBIABIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOW U MPUKIIATHON XUMUU U TPUBHATHHBIC HA3BaHUS BAXKHEHIIMX BEIIECTB (DTHIICH,
aleTulieH, TauIepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHas W3BECTb, HETaIlleHasi U3BECTh, MUTHEBASI COJA U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPK/IaTh XapaKTEPHbIE XMMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh HM3YYEHHBIX HEOPraHUYECKUX M OPTraHUYECKHUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyIIaM COCIMHEHUW, XapaKTEepU30BaTh MUX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIBI XUMHUYECKHX CBsi3eld (KOBaJleHTHAas, WOHHAs,
MeTaJIJTN4ecKasi, BOJOPOIHAS), THUIIBl KPUCTATUYECKUX PEIIETOK BEIIECTB; KJIacCU(UIIMPOBATH
XUMHYECKHUE PEAKIINH;

5
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- copMHUpPOBaATh MPEJCTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpA, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIIUICHUSI U KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHAIHHOW T'PAMOTHOCTH, HEOOXOAMMOM ISl pEeHIeHUS MPaKTHYECKHX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIOJIb30BaHNEM (U3MUYECKUX BEIIMYMH, XapaKTEPU3YIONINX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMIOJHATH XUMHUYECKUN 3KCIIEPUMEHT (MPEBpAIEHUsS OPTraHUYeCKUX
BEILLECTB MpPHU HArpEBaHUM, IOJYYEHHE JTUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIC PEAKIMH OENIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHa, ONMpEeAeNsATh CPedy BOIHBIX
pPacTBOpPOB, KaueCTBEHHBIC PEAaKIMU Ha Cyiab(dar-, kapOOHAT- M XJIOPHJI-aHUOHBI, Ha KaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHBbIC 3amadu 1o TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUU C TMPAaBWIAMH TEXHUKM OE30MAaCHOCTH TMpH OOpaIleHWHd C BEIIECTBAMHU U
71ab0paTOpHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YAbTaThl XMMHYECKOTO HKCIEPHUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(GOPMAIHIO, TMOJYy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(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 U YpPaBHEHUSIM XUMHUYECKUX PEAKITUH C
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HaHUs i1 MPUHATUSA PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIMOJHATH XUMHUUYECKHI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPU HArpEeBaHUH, TOJYYCHHE OTUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHbBIC
pPEaKIuu Ha albJErHJIbl, KpaxMall, yKCYCHYIO KHCIIOTY; JAeHaTypauus OeIKOB IMpHU HAarpeBaHUU,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONPEIENSITh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh dKCINEpUMEHTaNbHbIE 3anauyu no TemaMm "Metamisl" u "Hemertamnsr") B
COOTBETCTBUHU C TMpaBWIAMU TEXHUKM OE€30MacHOCTH TpH OOpallleHWH C BEIIECTBAMHU H
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENICTABIATh PE3ylIbTaThl XWMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOLIUX peakiuii U (GOpMyTUpOBaTh 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, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsl pEIIeHUs TMPAKTUYECKUX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
NESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXAIOMIEH TPHUPOIHOM 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
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILINHBI U BU/bI 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
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PFYTUC Aucm 8
2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pa3iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETeHIUH
1 2 3 4
OCHOBHOE cOepKaHue
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OCHOBHOE coJIepKaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Krmaccupukamnus XHMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BaneHTHble ~ OIEKTPOHBI.  BaleHTHOCTh.  DIEKTpOHHAss ~ MPUPOJA  XMMHYECKOW  CBSI3ML. 2
XUMHUHICCKON DJEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBsS3M (KOBAJCHTHAs, HWOHHAs, MeETalIHYecKasi,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTHYecKHre 3aHATHS
Pemenne 3amaHuii Ha MCIOJIB30BAaHHE XHMHYCCKOM CHMBOJHKHM W HAa3BaHUM COCAMHCHUM IIO
HOMEHKJIATYpE MEXIYHAPOJHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHU W TPHBHAIBHBIX
Ha3BaHWH JUIS COCTABIEHUS XUMHMYECKUX (POPMYJ IBYXATOMHBIX COEIMHEHMH (OKCHIOB, CYIb(QHUIOB,
THAPHUIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COETMHEHUIN OTAEIbHBIX KIIACCOB. 1
[pakTUyecKue 3aJaHusl Ha YCTaHOBIICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U
NEPHOIUYECKUM U3MEHEHUEM CBOMCTB XHMHYECKHX DJIEMEHTOB M UX COEJAMHEHHUH B COOTBETCTBHHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH H TabmHIa [Meproanyeckas cucreMa XUMHIeCKuX snemMenToB J[. M. MenneneeBa. ®u3ndecKuii CMBICIT
AW Menneneea ITepuomuueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX 1

OJICMCHTOB, 06p33yeMBIX HMHU IMPOCTHIX U CJIOKHBIX BCIICCTB B COOTBETCTBUU C ITOJOKCHHUEM
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XUMHUYECKOro 3eMeHTa B [lepuonnueckoit cucreme. MUpoB033peHYECKOE U HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIN HA XapaKTEPU3ALUI0 XUMHUECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTD XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM CTPOEHHUEM U MOJIOKEHUEM B IMIEPUOJIUUECKON CUCTEME
XUMHYECKUX 3eMeHTOB .M. MeHneneeBa»

OK-1
OK-7

Paznen 2. Xumnueckue peakium
Tema 2.1. Tumsl OcCHOBHOE co/Iep:KaHue OK-1
XUMUYECKHX Teopernyeckoe o0yueHue OK-7
peakiui Knaccugukanus 1 TUIIBI XUMUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBlieHUe

ypaBHEHUN peaklUi COeTUHEHUS, Pa3I0KEeHUsI, 3aMEIIeHHs, 0OOMEHa, B T.4. PEaKIIHil TOPEHHUS,

OKHCJIEHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIeHUsI-BOoccTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTENb.

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MTpoLieccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTnyeckue 3aHATHSA

KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO

YPAaBHEHHUSIM XUMHUYECKMX peakuui. Monp Kak eIMHuIa KOJIMYecTBa BeullecTBa. MousipHas Macca.

3aKOHBI COXpAaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTENbHAS

IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAaKLUH C MCIOIB30BAaHHEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUSI) ra30B, KOJIMYECTBA BEIeCTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
ONEKTPOTUTHYECKA | Tegpernueckoe 00yUeHHe OK-7
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s IUCCOLIMALUS U
WOHHBIA 00MEH

Teopus snexkrpoauTuyeckoi auccounanuu. VMoHbI. DIEKTPOIUTHI, HEAIEKTPOJINThI. Peakiuu MoHHOTrO
obmena. CocTaBleHHE peakMii MOHHOrO OOMEHa MyTEeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX
VOHHBIX ypaBHeHUH. KHcI0THO-OCHOBHBIE peakiuu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui

JlabopaTopHble 3aHATHSA

JIaGoparophas paboTa “THIBI XUMHUYECKUX PEaKIUn”.

HccnenoBanue TUIoB (10 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOr0 0OMEHa, ONPEEICHUE CPEIbl BOIHBIX
pacTBOPOB. 3aJlaHKs HA COCTABJICHUE MOHHBIX PEAKIIM

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUX BeIIECTB

OK-1
OK-7

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHOBHOE cO/Iep:KaHue

OK-1

TeopeaneCKoe oﬁyqe}me

OK-7

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanuns Heopranmueckux Bemiects. [IpocTeie u ciioxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUABI, THIAPOKCUIBI, KUCIOTHI, COM). B3aumocss3b
HEOpPraHMYECKUX BeIIeCTB. ArperatHble coCTossHUA BeuecTBa. Kpucramnndyeckue u amopdHbie
BellecTBa. TUMBI KPUCTAIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHasl, MOHHAs!, METaJUTMYeCcKast).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJA XUMUYECKOM CBA3U U THUIIA KPUCTAIIIMYECKON PELIETKH.
[IprurHBI MHOrOOOpa3us BELIECTB

HpaKaneCKne 3aHATHUSA

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHWE XUMHUYECKON (POPMYJIbI UCXOs U3 Ha3BaHUs BEIIECTBA MO MEXKIYHAPOHOU
(MIOITAK) nnu TpuBHAJIBHOM HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmyram
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEAEISTh IPUHAAIEKHOCTD K Kiaccy.

WcTounuku xumuueckoi nHGopmalmu (CpesicTB MaccoBoi nHGopManuu, cetb HTepHeT U pyrue).

10
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[Touck nHpopMauu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyriam

Tema 3.2. ®usuko-| OcHOBHOe coiepKaHUE OK-1
XUMHUYECKHE Teopernyeckoe oGyuenue OK-7
CBOHMCTBA Meramisl. O6mpe GU3HUECKHE M XUMHYECKHE CBOMCTBA MeTawioB. CrocoObl MOMydeHHs. 3HAUYEHHE
HCOPIaHMMCCKUX  |yjeranioB M HEMETAlIOB B HPUPOIE M IKU3HENEATEILHOCTH 4YeJIOBEKA M OpraHu3MoB. Kopposus
BeLICCTB METaJLIOB: BUJIbI KOPPO3MH, CIIOCOOBI 3Tl METAJIOB OT KOPPO3UH

Hemeramnel. O6mue (U3MYECKME W XHMHMYECKHE CBOMCTBA HEMETAIOB. TUIMYHBIE CBOMCTBa

HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeJUHEHUM HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX DJIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBONCTBA OCHOBHBIX KIIACCOB HEOPIraHMYECKMX BEIIECTB (OKCUJIOB, TUAPOKCUIIOB, KHCIIOT,

coeil 1 JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTBIX BEILECTB, BOJOPO/IHBIX COEMHEHHMIA,

BBICHIMX OKCHJIOB U THIPOKCHIOB

IlpakTHyeckue 3aHATHSA

CocTaBlicHHE YPAaBHEHHMiIT XMMUYECKHX PEaKIMii ¢ y4acTMEM MPOCTBIX M CIOXKHBIX HEOPraHMYECKHX

BEIECTB: METAUIOB M HEMETAJUIOB, OKCHIOB METAIUIOB, HEMETAIOB M aM(OTEPHBIX DIEMEHTOB;

HEOPraHMYIECKMX KHCIOT, OCHOBaHMH M aM(OTEPHBIX T'MIPOKCHIOB; HEOPTaHHYECKUX COJEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pellenre MpaKTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHHii Ha CBOMCTBA, COCTAB, NOJNYYEHHE M

0e301acHOE  MCTIONb30BAaHUE BAKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY M IPaKTHYECKOM

JIEATENBHOCTH YEIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue OK-1
Unentuduxauus | JlaGopaTopHble 3aHsTHS OK-7
HEOPraHWHCCKUX | JTaGopaTopHas pabora «MIeHTUPUKAIMSA HEOPraHUYECKHIX BEIIECTBY.
BEILECTB

PemreHne »KCIEpUMEHTANBHBIX 3a4ad 110 XUMUYECKHM CBOWCTBAM METAJLIOB W HEMETAIIOB, IIO
Paco3HABaHMIO U MOIYYCHHAIO COCAMHEHUN METAJIJIOB U HEMETAIIIIOB.

WnenTudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUs

11
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. OK-1
Pazpen 4. CTpoeHue u CBOCTBA OPraHMYeCKHUX BelIECTB OK-7
Tema 4.1. OCHOBHOE coJiep:KaHue OK-1
Knaccudpukanus, | Teopernueckoe oGyyenue OK-7
CTPOCHHE H [losiBiieHHE U pa3BUTHE OPTAHMYECKOM XMMHUHU Kak Hayku. [Ipeamer oprannueckoi xumun. Mecro u
HOMCHKJIATypa 3HAYECHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBCHHBIX HaYK.
OpraHn4CeCKuX XUMHUYECKOE CTPOCHUE KaK MOPSJOK COEAMHEHUS aTOMOB B MOJIEKYJIE COINIACHO WX BaJ€HTHOCTH.
BCIICCTB OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHMsI OpraHnyeckux coequHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOeHHUs MoJieKyn. M3omepust 1 u30Mepsbl.
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmmel kimaccuUKauy — OPraHUYECKHX
COeMHEHUI. MexayHapogHasi HOMEHKJIATypa M [PUHLMIBI HOMEHKIATYpbl OpPraHUYECKHUX
coenunenuil. Ilonsatue 00 azoTcomepXkalMX COCAMHEHUSX, OWOJOTHYECKH AKTHUBHBIX BEIIECTBaX
(yrmeBomax, Xupax, Oelkax U [Ip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHSIX (MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTnyeckue 3aHATHSA
HomMmeHnkiatypa opraHuyeckux COEIMHEHHMM OTAENbHBIX KIIACCOB (HACBIILIEHHbIEC, HEHACBIUIEHHBIE WU
apoMaTHYeCKHUE YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIErH/ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocTaBiieHHEe TONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYyNl OpraHMYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3Ysl MX HAa3BaHUS IO CHUCTEMAaTHYECKOM U TPUBHUAJIBHONW HOMEHKJAType (3THJIEH,
alleTUIIeH, THIEepUH, (eHos, (QopMalbIeruj, yKCycHas KHUCIIOTa, TIUIuH). Pacdersl mpocreiimieit
(hopMyJIbl OpraHNYeCcKO MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOr0 cocTana (B %)
Tema 4.2. OcHOBHOE coJiep:KaHue OK-1
CaoiicTBa Teopernyeckoe odyueHue OK-7
OpraHu4YeCKux OU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIWHEHUM OTACNIBHBIX KJIacCoB (OCOOCHHOCTH
COC/TMHEHHU KJacCU(UKALUK U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTUUYECKUH psia v 001mas Gpopmysa; n30Mepus;
(u3nyecKkre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYECHHS]):

12
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— IpeJeNbHbIEe YIIIEBOAOPOAbI (aJKaHbl M LUKJIOAIKaHbl). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIIAa B IPOMBIIIICHHOCTH U ObITYy. CBOWCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJenbHble (QJKEHbI, aJKMHBl M QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJIOPOAbl. lopeHue
alleTUJIEHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHUCIIOpOJCOAepKalllue COeAMHEHUS (CIIUPTHI U (HEeHOIIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJbIETHIbI
U KETOHBI, >KHUPbI, YrieBojbl). [IpakTHyeckoe NPUMEHEHHE ATWICHIJIUKOJS, TIulepuHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30TcojiepKallie COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJIEKYIsIpHbIE
COEMHEHUS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tomumepu3anys STHJIEHa KaK OCHOBHOE HAlpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

['eneTnyeckas CBsA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

IlpakTH4yeckue 3aHATUSA

CBoiicTBa OpraHMYECKMX COEIMHEHUIN OTAEIbHBIX KJIACCOB (TpPUBHAIBHAS U MEXIYyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHUs): peebHble (aJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHbIe (AIKEHbI, aIKUHBI U aJIKaJJUeHbl) 1 apOMaTHUYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHl, alIbJAECTHUABl U  KETOHbl, AaMHHbI M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLHH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa M CTPOEHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IIeMOoYKaM TIpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TIOJIy4CHHMS M Ha3BaHUE OPraHWYECKUX COECIMHEHMM N0 TPHUBHAIBHOW WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKIIATYpe.
Pemrenne nmpakTHKO-OPHUEHTHUPOBAHHBIX TEOPETHUYECKUMX 3aJaHUMM HAa CBOMCTBA OpPraHWYECKHX
COCIMHEHUH OTJENIbHBIX KJIACCOB

JlaGoparopHas pabdora
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N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PFYTUC Aucm 14
JlaGopaTopHas pabota “IIpeBparieHuss OpraHuYeCKUX BEIISCTB IIPU HArpEeBaHUH'".
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKYJI U XUMUYECKUX MPEBPALCHUN
Ha IIPUMEpE dTaHa, STUICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOE co/lep:KaHue OK-1
Wnentudurars Teopernueckoe odyuenune OK-7
OPTaHICCIHX buoopranuueckue coenunenus. llpumenenue u Ouosiornyeckas poib YrieBoaoB. OkucieHue
BCILICCTB, MX YIJIEBOAOB — MCTOYHUK SHEPrMM JKUBBIX oOpraHu3MoB. OOnacTM NPUMEHEHUS aMHUHOKHUCIOT.
SHATCHHC 1 [IpeBpamenust OenkoB mumm B opraHu3me. buonormueckue ¢yHkuun OenkoB. buonormueckue
gp MMCHCHHE B ¢byHKIMU kUpOB. PoJib opraHnyeckoil XuMHUM B pellIeHUH Ipo0JIeM MUILEBOM 6e3011acHOCTH
HE;;:}S:HI;ITBE:HHOIZ Ponmp opranuuyeckoll XUMHHM B PEIICHHHM TPOOJIEM SHEPreTUYECKON Oe30MacHOCTH, B Pa3BUTHU
eATENLHOCTH MEIULUHBL, CO3NaHUH HOBBIX MaTePHANIOB, HOBBIX HCTOYHHUKOB SHEPrUH (anbpTepHATUBHBIE HCTOYHUKH
HeIOBCKA sHepruu). OnacHOCTh BO3AEWCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJEIbHBIX
KJIacCOB (YIJI€BOAOPOABI, CHUPTHI, (EHOJNbI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBJETUABI U Ap.),
CMBICJI TTOKAa3aTessl NpeeNbHO JONMYCTUMOM KOHIIEHTPAIUH
JlabopaTopHble 3aHATHSA
JIaGopartopHas pabota: “UneHTuukanus opraHiuyecKiuX COeAMHEHUH OT/IENIbHBIX KJI1acCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, Kpaxmasia,
YKCYCHOM KHCJIOTBI, O€NKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3MKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. LIBeTHble peaxiuu
0enkoB. BO3HMKHOBEHME AHAJIUTHUYECKOTO CHTHAJA C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB IPH
MIPOTEKAHUN KaYECTBEHHON PEeaKI1H, O3BOJISIONIEH HASHTU(PUIMPOBATH NPEAJI0KEHHbIE OPraHnYeCcKre
BELIECTBA
. OK-1
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui OK-7
Tema 5.1.Ckopocts| OcHOBHOE coiepKaAHUE OK-1
XUMHYECKUX OK-7
Teoperuyeckoe o0yueHue
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peaxiuii. CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iMyYHBbIX (DAKTOPOB: MPUPOJIBI PEArupyrOUIUX BEIIECTB,
XUMHYECKOE KOHILOCHTpalMK pCarupyromumux BCIICCTB, TCEMICPATypbl U ILIOIIAAN peaKHHOHHOﬁ IMOBCPXHOCTH.
paBHOBecHe TemnoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. DK30- U SHJOTEPMHUUECKHUE, PEAKIIHH.
OOpatumocTh peaknuii. XHUMHUYECKOE pPABHOBECHE M €ro CMEIICHHWE IO/ JCUCTBHEM pPa3lIUYHBIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHUs XuMU4ecKux npoueccon. I[Ipunnun Jle [HlaTense
IIpakTHYeckne 3aHATHS
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHanu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKIMH, B T.4. C MO3HUIIMI SKOJOTUUYECKH 11€JIECO00PA3HOTO MOBEACHHS B OBITY
U TPYIOBOM JIEATEIBHOCTH B IEJISAX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpebl.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HAaXOXJCHUS HANpPAaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (HakTopoOB,
BJIMAIOIHNX HA CMCHICHUC XUMHWYCCKOI'O paBHOBCCHUA
OK-1
Pa3nean 6. PacTBopsbI OK-7
Tema 6.1. OcHoBHOe coiep:KaHue OK-1
IonsTue o Teoperuueckoe 00yueHne OK-7
pactBopax PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUST PACTBOPOB.
PactBopumocTs. MaccoBass monsi  pacTBOpeHHOro BemecTBa. CMBICT TOKazaTens MpeaeiabHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OLIEHKE HKOJIOTMUECKOi 0€30MacHOCTH.
[IpaBmia sKONOrMUYECKU 1€71€cOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM AESITENBHOCTH B LIEJSAX
COXpaAHEHHUs CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOAHON Cpelbl; ONMACHOCTh BO3/JCHCTBUSI HA JKUBbBIC
OpraHru3MbI OIMPEACIICHHBIX BCIICCTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yEeMbIE B OBITOBOM U
MTPOM3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKA
Tema 6.2. OcCHOBHOE co/lepKaHue OK-1
Hccnenopanne JlaGopaTopHbie 3aHATHS OK-7
CBOMCTB PacTBOpPOB
JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY».

15
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[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (CONEPKAHUE TPUKJIATHOTO MOXYJIS)

Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK-1
Xumust B ObITY U _|OcHoBHOe conepikaHue OK-7
TpOH3BOICTBCHHOM TeopeTnueckoe ooyueHue
ACATCILHOCTH Hosgeiimue nocTikeHus XUMHUYECKON HAyKH U XUMHYECKON TeXHOJIOruH. Pois xumun B obecriedeHrH
HestoBexa 9KOJIOTMYECKOM, SJHEPreTUYEeCKON U MUIIeBONW 0€30I1aCHOCTH, pa3BUTUM MeauIMHbL. [IpaBuia noucka u 5

aHallM3a XUMHYECKOM HHQOpMAIMM U3 PA3JIWYHBIX HCTOYHUKOB (HaydyHas M Yy4eOHO-HAy4Has

JUTepaTypa, CpelcTBa MaccoBor nHpopmanuu, cetb uTepHeT)

IlpakTH4yeckue 3aHATUSA

[Tonck u aHanu3 KeCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C ydeToM OyayIiei

npoeccuoHaIbHOM ~ EATEIbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOMUTENIbHbIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE MaTe€pualbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepHaibl U1 DJIEKTPOHMKH, 4

HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKM DHEPIUM, OPraHUYECKHE U MHUHEpaJIbHbIE

yaoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMHUSL.

3amura: [lpencraBnenne pe3yabTaToB pelieHus KelcoB B opMe MUHU-I0KJIA/1a C Ipe3eHTalnuen

IIpomexyTouyHas aTrecTanus Mo JUCHUILVINHE (A PepeHIHPOBAHHBIN 324€T) 2 cemecTp

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

[IpakTHueckue 3aHATUS 3aKIIOYAIOTCS B BBIIOJHEHUHM CTYICHTAMH, IOJ PYKOBOJCTBOM
npernojiaBaTessi, KOMIUIEKCAa Yy4YeOHBIX 3aJaHUil HampaBIEHHBIX Ha YCBOGHHE HAy4yHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIUIUIMHBL, NPHOOpETEHUE MPAKTUYECKUX HABBIKOB
OBIIQJICHUSI METOJaMH TPAKTUYECKOH paboOThl € TPUMEHEHHEM COBPEMEHHBIX CpEJICTB
KOMIIBIOTEPHOU TpaduKu, MyIbTUMEANA, KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

[IpakTuyeckue 3aHATHA CIIOCOOCTBYIOT Oosiee TIIyOOKOMY MOHHMAHHIO TEOPETUYECKOTO
MaTepuana y4eOHOro Kypca, a TakKe pa3BUTHIO, (OPMUPOBAHHMIO U CTAHOBJICHUIO PAa3IUYHBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyIeHTOB. Hapsgy ¢
dbopMUpOBaHHEM YMEHHH M HaBBIKOB B IMpollecce NPAKTHUECKUX 3aHATUNH 00001arTcs,
CUCTCMATU3UPYIOTCA, erIyﬁHHIOTC?I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpa0aThIBAETCS CIOCOOHOCTh M TOTOBHOCTH HCIIOJB30BAaTh JTH HABBIKM Ha MPaKTUKE,
Pa3sBUBAIOTCA MHTCIIJICKTYaJIbHBIC YMCHUA.

[TpakTideckue 3aHATUS MPOBOIATCS B (GopMe MPaKTUYECKHMX pabdoT H J1abOopaTOPHBIX
pabor

3.1. TemaTuka u cofep:KaHue NPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamue/npakmuueckas paboma 1.

Tema 1.1.CtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U IIPUPOJIa XUMUYECKOU CBSI3U

Conepxanue: Pewenue 3a0anuti Ha UCNOIb308AHUE XUMUYECKOU CUMBOJIUKU U HA3ZGAHULL
COeOUHeHUll N0 HOMEHKIAMYpe MeNCOYHAPOOHO20 COI03d MEeOPEMuUYecKoll U NPUKIAOHOU XUMUU
U MPUBUATILHBIX HA38AHUU OJIL COCMAGNEHUS XUMUYECKUX DOPMYN 08YXAMOMHBIX COCOUHEHUN
(oxcuoos, cynvuoos, cudpudos u m.n.) u Opy2ux HeOP2AHUYECKUX COeOUHEeHUl OMOENbHbIX
KAACCO8.

IIpakmuueckue 3a0anus Ha YCMAHOBNIEHUE CEAU MENHCOY CMPOEHUEM AMOMO8 XUMUYECKUX
9/1eMEHMO8 U NePUOOUHECKUM USMEHEHUEM CEOUCME XUMUUECKUX DTIEMEHMO8 U UX COeOUHEHULl &
coomeemcemauu ¢ nonodcenuem Ilepuoouneckou cucmembi.

Ilpakmuueckoe 3anamue/npakmuueckan paboma 2.

Tema 1.2.I1epuoanueckuii 3axoH u Tadbnuna /.M. Menneneesa

Conepxanue: Ilepuoouueckas cucmema xumuueckux snemenmos J[.H. Menoeneesa.
Qusuueckuui cmvicn Ilepuoouueckoco saxona [.U. Mendeneesa. 3axonomepnocmu usmeHenus
CBOUICMB XUMUYECKUX INEeMEHMO8, 00pa3yemblX UMU NPOCMbIX U CIONCHbIX Beuecms 6
coomeemcmeuu ¢ NONOJNACEHUeM Xumuueckoeo snemenma 6 Illepuoouueckou cucmeme.
Mupoeso3s3penueckoe u nayunoe snauvenue Ilepuoouueckoeo 3axona J{.U. Menoeneesa. [lpocro3wvi
. U. Menoeneesa. Omxpuimue HO8bIX XUMUYECKUX IIIEMEHMOB.

Pewenue npaxmuko-opuenmuposanHuix meopemuyeckux 3a0anull Ha XapaKxmepuzayuro
XUMUYECKUX 9NEeMEHMO8 «Memannuueckue / HemMemaniudeckue ceoticmea,
NEKMPOOMPUYAMENLHOCMb XUMUYECKUX IJIeMEHMOE8 6 COOMEEMCmEUU ¢ Ux 1eKmpOoHHbIM
cmpoenueM U NONONCeHUeM 6 HNepUuoOUYecKol cucmeme Xumudeckux snemenmos JI.H.
Menoeneesa»

Ilpakmuueckoe 3anamue/npakmuueckas paooma 3.
Tewma 2.1. Tunsl XuMHUYECKUX peaKkIun
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Copepxanue: Konuuecmeennvle omuouwienus 6 xumuu. (OCHOBHble KONUUECNBEHHbLE
3aKOHbl 8 XUMUU U pacyemvl NO YPAGHEHUAM XuMuyeckux peaxyui. Monb kak eouHuya
Konuuecmea eewjecmea. Monapnas macca. 3aKOHbl COXPAHEHUs MACCbl U IHEPUU. 3aKOH
Asocaopo. Monapuwiii 00vem 2az08. OmuocumenvHas NIOMHOCMb 2a308. Pacuemvt no
VPABHEeHUAM XUMUYECKUX pPeakyull ¢ UCNONb308AHUEM MACCbl, 0bvema (HOpMaibHble YCl08Us)
2a308, Koauyecmea eeuecmaa

Ilpakmuueckoe 3anamue/npakmuueckasn paooma 4.

Tema 3.1. Knaccudukariusi, HOMEHKIATypa U CTPOSHHUE HEOPTAHUUYECKUX BEIECTB

Conepxanue: Homenkiamypa HeopeaHu4ecKux 8ewecms. Ha36aHue 8euwecmed UcCXoos u3
UX XUMUYECKOU (QOPMYIbl UMU COCMABICHUE XUMUYECKOU @QOopMyIbl UCX00 U3 HA38AHUS
seujecmaa no medxcoyHapoonou (UIOIAK) uru mpueuanvHot HomenKkiamype.

Pewenue npaxmuueckux 3adanuti no kiaccuguxayuu, HOMEHKIAMype U XUMUYECKUM
Gopmynam HeopeaHUUecKUx 6eujecme pAazIuyHbIX KIACCO8 (VeapHbulll 2a3, YeleKUcavlil 2das,
AMMUAK, 2aUieHas U38eCMb, He2AUEHdsl U36eCmb, NUMbesdas co0d U OpPYeux): HA3bleamv U
COCMAsisims QOPMYIbl XUMUYECKUX GeujeCms, Onpeoeisinb NPUHAOLEHCHOCHb K KILACC).

Hcmounuxu  xumuyeckoni umgopmayuu  (cpeocms maccoeoi  ungopmayuu, cems
Humepnem u opyaue). Ilouck ungopmayuu no Ha36anuam, UOeHMUPUKAmopam, CmpyKmypHuim

gdopmynam

Ilpakmuueckoe 3anamue/npakmuueckas paooma 5.

Tewma 3.2. ®U3UKO-XMMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB

Copnepxanue: Cocmagnenue ypagHeHUll XUMUYECKUX pPeakyull ¢ yuacmuem npocmuix u
CHIOJNCHBIX ~HEOP2AHUYECKUX 6eujecms. Memailo8 U HeMemaulos, OKCUOO8 Memaiilos,
HeMemainios u amgomepHvix d1eMeHmos,; Heop2aHU4ecKUx KUCiom, OCHO8AHUL U aMpomepHbix
2UOPOKCUO08, HEOP2AHUYECKUX COlell, XapaKmepuzyowux ux ceoucmasa.

Pewenue npakxmuxo-opueHmuposannvix meopemuyeckux 3a0aHull Ha C8OLCM8Ead, cOCMAas,
nonyuenue u 0e30naAcHOe UCNONb30GAHUE BANCHEUUX HEOP2AHUYECKUX eeujecme 6 Obimy u
NPAKMUYECKOU 0esamenbHOCMU YeloseKd

Ilpakmuueckoe 3anamue/npakmuueckas pavoma 6.

Tema 4.1. Knaccuduxkaiusi, CTpoeHHe U HOMEHKIIaTypa OpraHu4eCKIX BEIIECTB

Conepxanue: Homeukniamypa  OpeaHU4ecKux  COeOUHEeHUll  OMOENbHbIX  KIACCO8
(HacvlujenHbvle, HEHACLIWEHHbIE U  apoMamudecKue Y2ie8o00poobl, CHUpmvl,  (HeHOobl,
anvoezudvl, Kemowuwvl, KapooHnosvie Kuciomvl u Op.) CocmasieHue NOJHLIX U COKPAUJEHHBIX
CMPYKMYPHBIX (POPMYII OP2AHUYECKUX BeUyec8 OMOENbHbIX KIACCO8, UCNONb3YA UX HA38AHUS NO
CUCMEeMAMUYecKol U MpPUBUAIbHOU HOMEHKIamype (IMuieH, ayemuieH, luyepu, ¢eHoi,
¢opmanvoecuo, yxcycnas kucioma, enuyur). Pacuemwvl npocmetiweti popmynvl opeanuueckou
MOJIEKYIbl, UCX0O0SL U3 DTIeMEHMHO020 cocmasa (6 %)

Ilpakmuueckoe 3anamue/npakmuueckas paooma 7.

Tema 4.2. CBolicTBa OPraHUYECKUX COEANHEHNN

Conepxanne: Ceolicmea OpeaHudecKux coeOuHeHull OmoeIbHblX K1acco8 (MpusuaibHas u
MeAHCOYHAPOOHASI HOMEHKIAmypa, XUMuyecKue C80UcCmed, CnocoOvl NOJyYeHUs): npeoeibHbvle
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(ankanvl U YUKIOAIKAHbL), Henpeoelbhble (AlKeHbl, AIKUHbL U AIKAOUEHbl) U apomamuiecKue
Veneso0opoovl, cnupmvl U (PeHobl, KapOOHO8ble KUCIOMbL U IPUpbl, arbOe2udbl U Kemombl,
AMUHbL U AMUHOKUCTIOMDbL, BbICOKOMONEKYNAPHbIE COEOUHEeHUA. 3a0anus Ha cocmasienue
VPABHEHUIl XUMUYECKUX PeaKyull ¢ y4acmuem OpeanuieckKux 6ewecne Ha OCHOBAHUU UX COCMABA
u cmpoenus

Cocmaenenue cxem peakyuil (6 mom yucie no NPeOi0NHCEHHLIM YENOYKAM NPe8pAaAueHull),
Xapakmepuzylowux Xumudeckue CeoUCmed OpeaHU4ecKUx COeOUHeHUU OMOENbHbIX KIACCO8,
CNOCOObL  UX NOMYYEHUs U HA36AHUE OpP2AHUYECKUX COeOUHEeHUll No MPUBUATbHOU UIU
MeHCOYHAPOOHOU CUCEMAMUYeCcKOU HOMEHKIamype.

Pewenue  npaxmuxo-opuenmuposanHblx — meopemuyeckux —3a0aHull Ha  CB0UCMEA
OP2AHUYECKUX COCOUHEHUTI OMOETbHBIX KIACCO8

Ilpakmuueckoe 3anamue/npakmuueckas paboma 8.

Tema 5.1 Crkopocmb xumuueckux peaxyuii.

Copnepxanue: PeuweHue npakmuxo-opueHmupo8anHvlX 3a0aHUll HA AHAIU3 (DAKmopos,
BIUAIOWUX HA USMEHEHUEe CKOPOCMU XUMUYECKOU peakyuu, 6 m.y. ¢ NO3UYULl IKOJIO2UYECKU
yenecoobpasHoeo NogedeHuss 8 bblmy u Mpyoo8oU OesmMeIbHOCMU 8 YelAX COXPAHEHUs C80e20
300p08bs U OKPYAHCArOUuell NPUPOOHOU CPeObl.

Pewenue npaxmuxo-opuenmuposannwix 3adanuti Ha npumenenue npunyuna Jle-Lllamenve
011 HAXOJMCOEHUsI HANPAGNEeHUsl CMeWeHUs PAGHOBeCUsi XUMUYECKOU peakyuu U aHaIu3
P axkmopos, IUAIOWUX HA CMEWEHUE XUMUYECKO20 PABHOBECUsL

Ilpakmuueckoe 3anamue/npakmuueckas padoma 9.

Tema7.1 XuMus B ObITY U IPOU3BOJICTBEHHOM JIEATEIILHOCTH YEIOBEKA

Copnepxanue: [louck u ananus Keucos 0 NPUMEHeHUU XUMUYECKUX 8eujecms U mexHoI02ull
¢ yuemom 6yoyujeti npogeccuoHanbHOU 0eamenbHOCMU N0 MeMAaM. 8aAdXdCHeluUe Cmpoumenshsle
mamepuansl, KOHCMPYKYUOHHbIE MAMEPUANbl, KPACKU, CMEKIO, Kepamukd, Mamepuansvl O
9NEeKMPOHUKU, HAHOMAMEPUALbl, MEKCMUbHbIE 60JI0KHA, UCMOYHUKU IHEPSUU, OP2aHudecKue u
MUuHepanvHvle yOoOpeHus, 1eKapcmeeHnble 6euwecmed, ObImMoeas XUMUSL.

Ilpakmuueckoe 3anamue/nadopamopnasn pavboma 1.

Tema 2.2. DAEKTpONUTUYECKAS AUCCOIUAIINS  HOHHBIA 0OMEH

Conepxanue: Jlabopamopnas paboma “Tunst xumudeckux peaxyuti”.

Hccneoosanue munos (no cocmagy u Koaudecma)y UCX0OHbIX U 00pasyowuxcs eewecms) u
NPU3HAKo8 xumudeckux peaxyuil. IIposedenue peaxyuii UOHHO20 0OMeHa, onpedeneHue cpeobvl
B0OHBIX pacmeopos. 3a0aHusi Ha COCMAGIeHUe UOHHBIX PeaKyull

Ilpakmuueckoe 3anamue/nabopamopuas paboma 2

Tewma 3.3. UnenTudukaims HeOpraHMIECKUX BEIIECTB

Copepxanue: JlabopamopHas paboma «HMoenmuguxayus HeopeaHuyecKux 6eujecmsy.

Pewenue sxcnepumenmanvuvix 3a0au N0 XUMUYECKUM CBOUCMEAM Memaulos U
HeMemanios, N0 pacno3HABAHUIO U NOJYHYEHUIO COeOUHEHUL MEMALL08 U HEMEMAIlo8.
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H()eﬂmuqbukab;uﬂ HeopecaHuveCcKux eewecme C UCnojab3o06aHuem ux gbu3ui<0-xuMuquKux
ceoﬁcme, XapaKkmepHvlx KaiyeCmeeHHblX peam;uﬁ. Kauecmesennvie peakyuu  Ha cyfzbgbam-,
Kap50Ham- u XﬂOpua'aHMOHbl, HA KAMuoOH dMMOHUA

Ilpakmuueckoe 3anamue/nabopamophnan paboma 3.

Tema 4.2. CBoiicTBa OpraHMYECKUX COCAMHEHUI

Conepxanue: Jlabopamopnas paboma “lIpespawjenus Opeanuueckux eeujecms npu
HaepesaHuu".

Honyyenue smunena u usyyenue e2o ceouicms. Mooenuposanue MONEKYL U XUMUYECKUX
npespaujenuli Ha npumepe dMana, SMuileHd, ayemuiera u op.

Ilpakmuueckoe 3anamue/nadbopamopnan paboma 4.

Tema 4.3. MaeHtudukanuss OPraHWMYECKUX BEIISCTB, WX 3HAYCHHUE W MPUMCHCHHE B
OBITOBOW M IIPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA

Copepxanue: Jlabopamopnas paboma: ‘“‘Hoenmughuxayus opeanuueckux coeouHeHul
OMOENbHBIX K1ACco8”’

Hoenmughuxayus  opeanuueckux coeOuHeHUull OMOENbHbIX KIACCO8 (HA npumepe
anvboe2udos, Kpaxmand, YKCYCHOU KUCIOMbl, 0eNKo8 U m.N.) ¢ UCNONb308AHUEM UX QUIUKO-
XUMUYECKUX CBOLUCME U XAPAKMEPHbIX KAYecmeeHHulx peakyuu. [lenamypayus 6enka npu
Hacpesanuu. LleemHvle peaxyuu 6enxkos. BosHuxkHoGeHue aHATUMUYECKO20 CUSHALA C MOYKU
3penus XUMUYeCKUX Npoyecco8 Npu NPOMeKaHUuu KAyeCmEeHHOU peakyuu, Hno360Jsa0uel
uoenmughuyuposamsv npeoylodiceHHvle OpeaHudecKue eeulecmad

Ilpakmuueckoe 3anamue/nadbopamopnas paboma S.

Tewma 6.2. MccnenoBanue CBOMCTB pacTBOPOB

Conepxanue: Jlabopamophas paboma «llpuzomoénenue pacmeoposy.

Ilpucomosnenue pacmeopos 3adanHou (Maccoeou, %) KoHyenmpayuu (C NpaKmuxo-
OPUEHMUPOBAHHBIMU BONPOCAMU) U ONpedeneHUue cpeobl B00HBIX PACBOPOS.

Pewenue 3a0au na npueomosnenue pacmeopos

4. ®oH]1 OLIEHOYHBIX CPEeICTB TUCHUILIUHBI

4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AUCIUTUIHHBI
PAaCKpBIBAIOTCS Uepe3 AUCIUIUIMHAPHBIC PEe3yJbTaThl, HalpaBJIeHHbIE Ha (POpMUpOBaHUE OOIINX
KOMITETECHIINH 110 pa3/ieiaM | TeMaM COJIep KaHus yueOHOTo MaTepHara.

THNbI OLEHOYHBIX

Ne OK "
MeponpusITHI

Monyas/Pa3nen/Tema | Pe3dyabTat 00yueHus

| | OcHoBHOe conep:kanme

1 dopMyJIHPOBATH
Pa3zgen 1. OcHOBEI pMyJHp
0a30BbIe MOHATHS U

CTpoeHMs BeIIECTBa

3aKOHbI XUMHH

11

OK 01
OK 07

Crtpoenne aToMOB
XUMHNYECCKHX JJIEMCHTOB
Y IPUPOJIa XUMUYECKOH
CBA3N

CoCTaBIsITh XUMHUYECKHE
(hopMYyJIbl COSTUHEHHI B
COOTBETCTBHU CO
CTENEHELIO OKUCIEHHUS

1. Tect «CtpoeHue
aATOMOB XUMHNYCCKUX
3JIEMEHTOB U MpUpoa
XUMHAYECKON CBSI3H.
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OK Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

XUMHYCCKHUX OJICMCHTOB,
UCXOoOs U3 BAJICHTHOCTH U
SJICKTPOOTPUIATCIIBHOCTH

2. 3amayn Ha COCTaBIICHUE
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COCAMHEHUI
(oxcunoB, CynbhUIOB,
TUAPHUIIOB U T.IL.).

3. 3aganus Ha
WCTIONTb30BaHHE
XUMHYECKOH CHMBOJIUKH U
Ha3BaHUM COCIMHEHMI MO
HOMEHKJIaType
MEXITYHAPOTHOTO COI03a
TEOPETUYECKON U
MPUKIIATHOW XUMUHU U
TPUBHAIHHBIX HA3BAHUMA
JUTSL COCTaBIICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COSIMHEHUN
(oxcunoB, CynbhHUIOB,
TUJIPHUIOB U T.I1.) ¥ IPYTHX
HEOPTaHUYICCKUX
COEIMHEHUI OT/IENBHBIX
KJIACCOB

1.2

OK 01
OK 07

Ilepuoanueckuii 3aK0H
u Tabmuna J1.11.
Menneneena

XapakTepu3oBaTh
XUMHYECKHE DIIEMEHTHI B
COOTBETCTBUHU C UX
MIOJIOKEHUEM B
MIEPUOAMYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «Merammuueckue /
HEMETAJUTMYECKUE
CBOMCTBA,
AIEKTPOOTPUIIATEITFHOCTD
Y CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOSHUEM
Y TIOJIOXKEHHEM B
MIEPUOIUYECKOMN CUCTEME
XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBay.

2. IlpakTrueckue 3a1aHus
Ha yCTaHOBJICHUE CBS3HU
MEXJTy CTPOCHHUEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U
MIePUOTTIECKAM
M3MEHEHUEM CBOMCTB
XUMUYECKUX 3JIEMEHTOB U
HUX COeIUHEHUN B
COOTBETCTBHH C
MIOJIOKEHUEM
Ilepunonnueckoii cucreme.
3. IIpakTHKO-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUsI HA
XapaKTepHU3aITUIO
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

XUMHIYECKHUX IJIEMCHTOB:
«Meramnaeckue /
HEMETaTMYECKUE
CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD
Y CPOJICTBO K DIICKTPOHY
XUMHUYECKHUX IJIEMCHTOB B
COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM
Y TTOJI0KCHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYCCKHX DJIEMEHTOB
JI.1. MenneneeBa»

Pa3nen 2. Xumnueckue
peakiuu

XapakTepu30BaTh THIIbI
XHMHMYECKHMX peaKiuii

Kourpoabnasi pabora
«CTpoeHue BelecTBa U
XUMHUYECKHE PeAKINN

2.1

OK 01
OK 07

THIBI XUMHYECKUX
peakuit

CocCTaBisATh peakuuu
COCIMHEHMSI, PA3I0KEHUs,
oOMeHa, 3aMEIICHHS,
OKHCIIUTENBHO-
BOCCTaHOBHUTEJIbHbIC
peakuuu

1. 3agauu Ha cOCTaBJICHUE
YpPaBHEHUH peaKIuii:

— COCIUHEHMS,
3aMeMIeHHsI, Pa3IOKEHUS,
obMeHa;

— OKHUCJIUTEIILHO-
BOCCTAHOBUTCIIbHBIX
peakuuii ¢
MCIIOJIb30BaHUEM METO/1a
3JICKTPOHHOTO OajaHca.

2. 3ajgauu Ha pacuer
MAacChI BEIIeCcTBa WIIN
00BEma

ra30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO
U3 y4acTBYIOIIUX B
peaKIuy BEIECTB;
pacuéTsl

Macchl (00béMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEaKIIUU, €CITU
OJIHO M3 BEIECTB HMEET
MpUMecH

2.2

OK 01
OK 07

DIEKTPOIUTUYECKAS
JYCCOLIMAIINS U NOHHBIH
obMeH

CocTaBisTh YpaBHEHUS
XUMHNYECCKUX peaKHI/H/I
HOHHOTO OOMeHa ¢
YYaCTHEM HEOPTaHUUECKUX
BEILECTB

1. 3aganus Ha
COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peakiuii ¢ yuactuem
KHCJIOT, OCHOBAaHUM 1
coJiel, yCTaHOBJIEHUE
W3MCHEHHMS KUCJIOTHOCTH
cpeaibl
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

2. JJabopaTtopHas pabota
"THIBI XUMHYECKUX
peakmit”

Pa3znen 3. CtpoeHue u
CBOICTBA
HEOPTraHUYECKUX
BeIeCTB

HccnenoBath cTpoeHHE H
CBOMCTBA
Heopraﬂnqeclmx
BelleCTB

Koutpoabnasi padora
«CBoiicTBa
HEOPraHU4eCKHUX
BeEILIECTB»

3.1

OK 01
OK 07

Knaccuduxkarus,
HOMEHKJIATypa u
CTpOCHUE
HEOpPraHN4eCKux
BEILIECTB

Knaccupuunposatsb
HEOpraHNYeCKHe BEIIeCTBA
B COOTBETCTBUH C HX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHNE HEOPTAaHUIECKIX
BEIIECTB UCXOMS U3 UX
XHUMHUYECKOH (hopMYyITbI
WM COCTaBJICHHE
XUMHYECKOH (popMyIbl
WCXOJs U3 Ha3BaHUA
BEIIeCTBa MO
MEKIYHApOJIHON WIH
TPUBUATILHOMN
HOMEHKJIaType».

2. 3agauu Ha pacuer
MacCcoBO T0H (MacChl)
XUMHYECKOTO JIE€MEHTa
(coemuHeHus1) B MOJIEKYJIE
(cmecnm).

3. [IpakTuueckue 3amanus
0 KJIACCU(DUKAIUH,
HOMEHKIIAType U
XUMHYECKUM opMyIam
HEOpPraHWYEeCKUX BEIIECTB
Pa3IUYHBIX KJIaCCOB.

4. IlpakTuueckue 3agaHust
Ha OIlpeJieNIeHne
XUMHUUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMHUYECKOH CBSI3U H
THIIa KPUCTAJUIMYECKON
penreTku

3.2

OK 01
OK 07

Du3nKo-XUMHUYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBiuBaTh
3aBHCHMOCTbH (DU3HKO-
XMMHYECKUX CBOHCTB
HEOpraHMYEeCKHUX BELIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAKXKe TUIIa
KPUCTAJUTMUECKOU
peleTKu

1. Tect «OcobennocT
XUMHYECKHNX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCUIOB U COJIEI».
2. 3agaHus Ha
COCTaBJICHUE YpaBHEHUI
XUMUYECKUX PEaKIUi ¢
Y9aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHUYECKUX
BEIECTB: OKCHJIOB
METaJIJI0B, HEMETAJIJIOB B
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

aM(OTepHBIX JIEMECHTOB;
HEOPraHMYECKHUX KHUCIIOT,
OCHOBaHUH 1 aMPOTEPHBIX
THIPOKCHIOB,
HEOpPraHUYECKUX COJIEH,
XapaKTepU3YIOMIUX UX
CBOIICTBA 1 CLIOCOOBI
MOJTydeHUSI.

3. IIpakTHKO-
OpUEHTUPOBAHHBIC
TEOpETHUYECKHE 3aJaHNs Ha
CBONCTBA U IIOJIy4ECHHE
HEOpPraHUYEeCKUX BEIIECTB

3.3

OK 01
OK 07

Wnentnduxanms
HEOPTaHUYECKUX
BEIECTB

Uccnenosath
KaueCTBEHHBIC PEAKITUU
HCOpFaHI/IHCCKI/IX BCUICCTB

1. IIpakTuko-
OpPHEHTUPOBAHHBIC
3aJIaHUs 110 COCTABJICHUIO
XUMUYECKUX PEaKIUil ¢
y4acTueM
HEOPraHMYECKUX BEIIECTB,
UCTIONTB3YEMBIX JIIST HX
UACHTH(DHUKAIINN.
2.JlaGoparopHas padora:
“Unentudukanus
HEOPraHMYECKUX
BelecTs”

Paznen 4. Ctpoenne u
CBOJiCTBA
OpPraHnYecKHX
BEIIECTB

HccnenoBats cTpoeHne u
CBOICTBA OPraHUYecKuX
BEIECTB

KonTtpoabHas pabdora
«CTpoeHue u CBOICTBa
OpPraHUYecKHX BElIeCTB)

4.1

OK 01
OK 07

Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHX BEIICCTB

Knaccudpuuuposatsb
OpraHMYECKHUE BEIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3amanus HA
COCTaBJICHUE HA3BaHUI
OpraHUYECKUX
COE€IUHEHUN 10
TPUBHAJILHOMN WIIN
MEXYHapOIHON
CHUCTEMaTHYECKOM
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJICHHE MOJIHBIX U
COKPALIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BELIECTB
OTJIENBHBIX KIIACCOB.

3. 3amaun Ha OmpeneeHne
npocTeineit GopmyIbl
OpraHMYECKON MOJIEKYJIBI,
WCXOJS U3 DIIEMEHTHOTO
cocraBa (B %)
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Ne OK Moaynas/Paznen/Tema | PesyabTaT 00yuenus Tumer OUEHOMHBIX
MeponpusTHii
4.2| OK 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 1 FeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3agauu 1o
YPaBHEHUSIM peakUuil ¢
YYacCTHEM OPTraHHYECKHX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpraHUYECKUX BEIECTB
Ipu HarpeBaHuu"
43| OK 01 Wnentuduxarms Uccraenosats 1.IIpakTuko-
OK 07 OpPraHUYECKUX BEIIECTB, |[KAUeCTBEHHBIE PEAKIINU OpHEHTHPOBAHHbIE
UX 3HAYEeHUE U OpPTraHUYECKUX 3aJJaHus TI0 COCTABJICHUIO
[IPUMEHEHHUE B OBITOBOM |COCAMHEHUN OTAENBHBIX  |XUMHUYECKUX PEaKLUi 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 Pa3TUYHBIX
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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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMHLIX
MeponpusTHi
XUMHYECKHAX PEaKIuil BIUSIONINX Ha N3MEHEHUE
XapakTepru30BaTh BIUSHUE |[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 U 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
OK 07 pacTBOpPHI MIPUTOTOBJICHHE
PacTBOpPOB.
2. [TpakTHKO-
OpPUCHTUPOBAHHBIC
pacueTHbIC 3aJaHus Ha
JIMCTIEPCHBIE CUCTEMEI,
HCIIOJIb3yeMbIe B OBITOBOI
Y NPOU3BOJICTBEHHOM
JIEATEIIEHOCTH YeJIOBeKa
6.2| OK 01 Uccnenosanue croiictB |MccienoBars Ghu3nko- JlaGoparopHas pabora
OK 07 pacTBOpOB XUMUYECKHE 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
6e3omacHoCcTH BBICBOOOIK/ICHHE T'a30BbIX
THJIPATOB CO JHA OKeaHa.
2. Byaymmue maTtepunaibl
JUTsl aBHa-, MaIlIMHO- U
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THunbl 0OLEeHOYHBIX

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

MIPUOOPOCTPOCHHUS.

3. HoBele MaTepuansl 1is
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PaCTUTENHHBIX TIPENapaToB

4.2. KOHTPOJIbHO-U3MepPUTEeIbHbIe MATEPHAJIbI BKJIIOYAIOT:

OueHoYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS M0 JTUCHUILTHHE « XHMHUSD)

Tekymuii KOHTPOJIb PE3yIbTAaTOB OOYYEHHS MOXKHO OCYIIECTBIATH Pa3TMYHBIMH
MCTOJaMH W C IIOMOUIBIO PAa3JIMYHBIX OLCHOYHBIX CPCIACTB. IIo AUCHUIIIINHEC «XUMHI» B
KauCCTBC CPCACTB TCKYHICIO KOHTPOJIA IMPUMCHAKOTCA BOIIPOCHI IJid OpraHu3alvii YCTHOI'O H
MUCBMEHHOTO OIPOCa, CUCTEMBI 33JJaHUi B TECTOBOW (OopMe, 3a7a4i M yIIPAKHCHUS, TIPAKTUKO-
OpUEHTUPOBAaHHBIE 3a/laHusl (TEOpPETUYECKHE, pAaCUYETHBIC, CUTYallMOHHBIE), JiabopaTOpHBIC
paboThl U ApyTUE OLIEHOUHbIe MeporpusaTHs. Hike npuBenemM npuMepsl HEKOTOPBIX U3 HHX.

4.2.1 Cucrembl 3a1aHMii B TeCTOBOI (hopme

CucreMa 3amaHuii B TECTOBOUM (opMe — ATO cojaepKarelbHas CHUCTEMa, OXBATHIBAIOIIAS
B3aMMOCBSI3aHHBIC 3JICMCHTHI 3HaHUH. B oTJIMYKEe OT TECTOB, B CUCTEMax 3aJaHHil BEPOSITHOCTh
NPaBUJIBHOTO OTBETA Ha MOCIEAYIOIIEEe 3aJaHIEe MOXET 3aBUCETh OT BEPOSTHOCTH MPABUIBHOTO
OTBETa Ha MPEABLIYINUE 3a/IaHuUsl.

Jns Toro 4yToOBI HAa OJHOM COJEPXKATEIHHOM MaTepuanse MOXXHO OBUIO COCTaBUTh
HECKOJIbKO BAapUMaHTOB TeCTa, KOHCTPYUPYIOT 0a3zy 3amaHuii B TecToBOiMl ¢opme. Ecnu ecTh
KOMITBIOTEPHBIC MPOTPAaMMBbl T€HEPAIIMH TECTOB, TO B MPOTPAMMY CO3JIaHUS TECTa BBOJUTCS
0a3za, BKItOUaroas B ce0s Mmapaie/IbHBIE TI0 COJEPKAHUIO M TPYTHOCTH BAapPHAHTHI OJHOTO U
TOTO K€ 3aJaHusl. ITO 03HAYAET, YTO MMPOBEPKA 3HAHUS MMPU3HAKOB, CBOMCTB, cOcTaBa, (DyHKIIHH
OJTHOTHITHBIX OOBEKTOB MOXET OBITh OpPraHM30BaHAa Ha 0a3e OJHOTO W TOTO KE 3aJlaHus,
MEHSIOIIETO B CBOEM TEKCTE TOJBKO Ha3BaHHE DJTHUX OOBEKTOB. OTH 3aJaHHUS HA3LIBAIOT
daceTHBIMU, T.€. UMEIOIIUMHU MTEPEMEHHBIE TIEMEHTHI.

[IpuBeneM mpuMep CHCTEMBbI 3aJlaHUil B TEeCTOBOHM (opme, BKIOYarOIIeH (QaceTHbIe
3ananus (aceTsl B 33JaHUH 3aKITIOUYEHBI B UTYpHBIE CKOOKH).

HasBanune TeMbl Tema 1.1 «CTpoeHue aToMOB XUMHUYECKUX JIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSA3N»

Pe3ynbrar oOyuenus CocraBnaTh xumMH4eckue (OpMyNbl COEAMHEHWH B
COOTBETCTBUM CO CTENEHBIO OKHCIEHUS XHWMHUYECKHX
JJIEMEHTOB, UCXOA u3 BAJICHTHOCTH u
ANEKTPOOTPULIATEIIBHOCTH

OO01me KOMIIETEHIINNA OK 01
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA
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PIYTUC

Aucm 28

Bbi0epuTe 01H NPaBUIbHBIN OTBET:
1. Atombl C 1 Si UMEIOT OJUHAKOBOE YHUCIIO:

A) HEHTPOHOB B si/Ipe

b) sHepreTrueckux ypoBHei

B) 371eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE
I') anexTpoHOB

2. B pany xumudeckux 3meMenToB Li—Be—B—C meTtanmnmnueckue cBoicTBa:
A) ycrmMBaroTcs

B) ocnaGesator

B) ne menstorcs

I') u3meHnstoTCs NEpUOINIECKH

3. K s-niiemMenTaM OTHOCHUTCH:

A)K
b) S

B) Fe
I') Br

4. Ilytem coenuHenus aToMoB o HomepoMm 11 u 17 oOpa3yercs BeIIeCTBO ¢ XMMHUYECKOM

CBA3BIO:

A) noHHOI

b) xoBaneHTHOI noisipHOA

B) koBaneHTHOI HENOISAPHON

I') MeTannuueckoit

5. {KOJ’II/I‘-ICCTBO 9JICKTPOHOB B ATOMC; KOJINMYCCTBO SHCPICTUUYCCKUX ypOBHCﬁ; KOJIMYECTBO

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

COOTBETCTBYCT

A) HOMEDY TIepHo/ia

b) Homepy rpynmb
B) nopsiaxoBoMy HOMEpY

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

A) HOHHAasg XUMHWYCCKas CBA3b
B) KOBAJICHTHAA IOJISIpHAAd XUMHUYCCKasA CBA3b
B) KOBAJICHTHAA HCIIOJISIpHAsA XUMHUYCCKaAA CBA3b

7. {cBs13b, 0OpazoBaHHAs 3a CUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBA3b,

oOpa3oBaHHas 3a cueT 000O0IIECTBIEHUS BAJICHTHBIX AIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET

OJICKTPOCTAaTUUCCKHUX CHUJI HpI/ITSDKCHI/ISI} Ha3bIBACTCA

A) MoHHOI

b) meramnmmnueckoit

B) xoBanenTHoit

8. {B MOopsAAKE BO3paCTaHrAd MCTAJNIMYCCKUX CBOﬁCTB; B IIOPSAAKE Y6LIBaHI/I$I paanyca

aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJAOPOTHBIX
COETMHEHUH | AJIEeMEHTHI PACTIONIOKEHBI B PSAY
A) K, Ca, Sc
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b) Al, Mg, Na
B)F, Cl, I

9. Kakoe u3 cyxaeHuil BepHO a5 31eMeHToB { VA rpynnsl , [VA rpynmsl, IA rpynms: }

A) obmrast popmyna neTydero BoiopoaHoro coequHenus RH4

b) He 00pa3yroT neTydnx BOJOPOAHBIX COCTUHECHHMA

B) 1o 3aBepuieHus SHEPreTUYECKOTO YPOBHS HE XBAaTaeT TPEX JIEKTPOHOB

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

A) Tpem

b) nBym

B) uersipem

11. Xumnueckas cBA3b B MOJIEKYJIaX {030HA U XJIOPUAA KAJbLUs; CEPHON KUCIOTHI U
XJIOpUa aMMOHMS; CEPHOU KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIGHTHas IMOJISIpHAs ¥ HOHHAS

b) koBasieHTHas MOJIsIpHAs ¥ KOBAJECHTHAs HEIIOJISIpHAS

B) koBasieHTHast HETOJISApHAs ¥ HOHHAS

Kak BHIHO W3 MNPHUBEACHHOTO IMpUMEpa, KakIoe (QaceTHOe 3aJaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO Pa3IMYHBIX BAPHAHTOB OJHOTO 3aJaHHS TECTOBOHM cucTeMbl. [Ipu
OpTraHU3aIi aBTOMATH3UPOBAHHOTO TEKYIIEr0 KOHTPOJIS MOSBISETCS BO3MOXHOCTh T€HEPAIIUU
OOJIBIIOTO KOJMYECTBA BAPHAHTOB TECTa, NMPHU ITOM 3aJaHUs, MOJTydeHHBIE U3 (acera, OyayT
napauIebHBI 110 COACPKAHUIO U TPYTHOCTH.

2.1.2. lIpakTHyecKue 3aJaHUS U 3212491

[TpakTHueckue 3aJaHus M 3a/add, 4acTO MCIOJIb3yeMble B KauecTBE JAMJIAKTUYECKUX
CPEICTB B €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX, TaKXKe MOTYT ObITh (haceTHhIMU. Bo3MoxHO
OpUMEHEeHHE 33aY ¢ BapMaHTaMM OTBeTa JJIs yA00CTBa OpraHM3allMM aBTOMAaTH3MPOBAHHOI'O
KOHTPOJIS.

[TpakTrueckue 3a1aHus U 3a7a4U IPEICTABJICHbI B pa3Jenax:

1. OcHOBBI CTpOeHMsI BellecTBa — 3aJaud Ha COCTaBJICHHE XHUMMYECKHX (opmyn
JIBYXaTOMHBIX CO€IMHEHUH (OKCUJIOB, CYNIb(UIOB, TUAPUIOB U T.I1.).

2. XuMHYeCKHe peakunu

2.1. 3amaun Ha COCTaBJICHUE YPaBHEHUHN PEAKIHI: COCTMHEHUS, 3aMEIICHUS, PA3JI0KEHNUS,
oOMeHa M peakiuil ¢ ydacTUEM KOMIUIEKCHBIX COETMHEHUH (Ha MpuMepe IMAPOKCOKOMITIIEKCOB
QIIOMUHUS ¥ IIMHKA); OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil C HCHOJIb30BAHUEM METO/1a
JNIEKTPOHHOrO  0OajaHca; ¢  y4acTHEeM  KOMIUIEKCHBIX  COCJUHEHUH (Ha  mpumepe
THJIPOKCOKOMIIJIEKCOB IIMHKA U ATFOMUHHUS).

2.2. 3amaun Ha pacueT KOJMYECTBEHHBIX XapAaKTEPUCTUK MPOJIYKTa pEaKlUu COECAUHEHMUS;
MaccoBOW MM OOBEMHOW JIOJM BBIXOJA MPOAYKTa PEAKLUU COCJUHEHUS OT TEOPETHUECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIIEHMH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHUK HMCXOIHBIX
BEIIECTB M NPOAYKTOB pEeaklUu; Macchl (00beM, KOJIMYECTBO BEIECTBA) MPOAYKTa peakiuu,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE pacTBOPA C OMPEEICHHON MacCOBOM JI0JI€il paCTBOPEHHOTO
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BELIECTBA.

2.3. 3ajaHusl Ha COCTaBJIEHME MOJEKYJSPHBIX U MOHHBIX PEaKUUil ¢ y4aCTHMEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJIEH, MOHHBIX PEAaKLUN T'MAPOJIM3A COJIEH, YCTAHOBJICHUE WU3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB

3.1 3agaun Ha pacyeT MaccoBOM J0yiM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEAMHEHUs) B
MOJIEKyJIe (cMecH).

3.2. Ilpaktuyeckue 3aJaHus MO KJIacCU(PHUKALMKM, HOMEHKJIATYpe U XHUMHUYECKUM
(dopMyTaM HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

3.3. IlpakTuueckue 3alaHus Ha OIpPEJEICHHE XUMHUYECKOW AaKTUBHOCTH BEUIECTB B
3aBUCHUMOCTH BUJa XUMHUUECKOM CBSI3U U THIA KPUCTAINIMYECKON PELLIETKH.

3.4. 3agaHus Ha COCTABJICHWE YPABHEHMM XMMHUYECKUX PEAKIMM C ydyacTHUEM IMPOCTHIX U
CJIO)KHBIX HEOPraHWYECKHX BEILECTB: OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHMYECKHUX  KUCJIOT, OCHOBAaHMM M  aM(OTEpHBIX  THAPOKCHJIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yIOLUX UX CBOMCTBA M CLIOCOOBI MOTyUSHHMS.

4. CTpoeHue U CBOMCTBA OPraHUYECKHUX BellecTB

4.1. 3amaHus Ha COCTaBJICHUE HA3BAHUN OPraHUYECKUX COECAUHEHMH 10 TPUBUAIBHOW WIN
MEXIYHAPOJAHONU CHCTEMAaTHYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBIIEHHE TMOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpMYyI
OpPraHMYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB.

4.3. 3agaun Ha ompeereHue MpocTeuie (opMyibl OPraHUUECKOW MOJIEKYIIbI, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTABJICHUE YPAaBHEHHH XUMHYECKMX pEaKUUHd C ydacTHUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUU MX COCTAaBa U CTPOCHMSI.

4.6. 3amaHus Ha COCTaBICHHE YPAaBHEHMM XHUMHUYECKHX pEaKLUUd, WILIIOCTPUPYIOIIUX
XUMHYECKHE CBOICTBA C y4e€TOM MEXaHM3MOB NPOTEKAHUS JAaHHBIX PEAaKIHMA U T€HEeTUYEeCKOU
CBSI3M OPraHUYECKHUX BEUIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a/1a4M 110 YPaBHEHUSM PEaKIIUN ¢ y4aCTHEM OpraHMYECKHX BEIIECTB.

5. Kunernueckue U TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX
peaxuui

5.1 Ilpaktuyeckue 3aaHHs Ha OLEHKY M3MEHEHHMS CKOPOCTH XMMHYECKOM peakluuu |
HaIpPaBJICHUS CMEILEHUS PABHOBECHUS C UCNOJIb30BaHUEM NpuHiuna Jle-IlaTtense.

5.2 3amaun Ha pacyeThbl TEIUIOBBIX 3(PPEKTOB XMMHUECKUX PEAKIMUN U ONpeaeseHue THUIa
peakiuu (1Mo TerioBoMy 3P (HEKTy: IK30- U SHIOTEPMHUIECKHUE).

6. IucnepcHblie cucTeMbl

6.1. 3agaun Ha NPUTOTOBIIEHHE PACTBOPOB.

7. KauecTBeHHble peakuMH OOHApPYKeHHSI OPraHMYeCKHX H HeOPraHu4YecKux
BellecTB

7.1. IlpakTuyeckue 3aaHus Ha COCTABIICHUE YPaBHEHUN peakuuii OOHapyKeHHUs KaTHOHOB
I-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHONW U MOHHOM (opMax.

7.2. TlpakTHueckue 3aJaHUsl Ha COCTABJIEHHME KAUeCTBEHHBIX pPEAaKIMHA OOHapyKeHUs

OpPraHMYECKUX COECTUHEHUM.
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9.1. MccaenoBanne 1 XUMUYECKHI aHATU3 00beKTOB Onochepsl

1. TunoBsIe pacueTsl O TEMAaTHKE SKCIIEPHUMEHTA.

2. 3amaunm Ha BBIYHCICHHE CPEIHETO 3HAYCHUS OKCIEPUMEHTAJIBHBIX JIaHHBIX,
HOTPEIIHOCTH.

3. 3aganue «XUMHYECKHMH COCTaB BOJBI, TUI BOABl U CHOCOOBI €€ MpUMEHEHHs» (C
UCIOJIb30BaHNEM HOPMATHBHBIX IOKYMEHTOB).

4. 3ananue «B3anMoCBs3b COCTaBa MOYBBI, TUIT IOYBBI U €€ HA3HAYCHUS).

9.2. UccaenoBanue 1 XMMHUYECKHUI aHAIN3 00bEKTOB TeXHOC(hePbI

1. TunoBbIe pacueTsl O TEMAaTHKE SKCIIEPHUMEHTA.

2. 3amaunm Ha BBIYHCICHHE CPEIHETO 3HAYCHUS OKCIIEPUMEHTAIBHBIX JAaHHBIX,
MOTPEITHOCTH.

3. 3amaunm Ha OIpeJeieHue METAJIOB, HEOPraHWMYECKHMX AaHHMOHOB M OPTaHHUYECKUX
BEIIECTB B TEXHUYECKON BOJIE Pa3HOTO Ha3HAUCHUSI.

4. 3ananne «XHUMUYECKUNW COCTaB TEXHUYECKOW BOJIBI, THUIl BOJBI M CIOCOOBI €€
MPUMEHEHHUSD (C UCTIOJIB30BaHUEM HOPMATHBHBIX IOKYMEHTOB).

IIpumepsl 32124 0 pa3HbIM TEeMaM JMCHUIIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakmuio, TepMOXMMHUYECKOe ypaBHeHHE kotopoit S + Oy = SO, + 297 k/Ik,
BcTynuia cepa maccoi 1 r. KonuuecTBo TemoThl, BbIAEIUBILIEECS IPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COojb, BOAHBIA PACTBOP KOTOPOW UMEET LIEIOYHYIO CpEey

A) cynbdart xanus

b) xnopun amomMuHus

B) kap6onaTt xanus

3. Onpenenute Ha3BaHWE BEUIECTBA, INIABHAS IEMb KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB
yIriIepoja, COEPKUT KapOOKCHIIBHYIO TPYIIILY B OJHY TBOWHYIO CBSI3b, & TAKKE PAaTUKAIBI METHII
Y OTHIL

A) 3-meTun-3-3Tun0yTeH-3-0Bas KUCI0Ta

b) 3-metun-2-3tundyren-3-oBas KMCI0Ta

B) 2-metun-3-3tundyren-3-oBas KUCIOTa

daceTHbIC 321241

4. CocrtaBbTe XMMHYECKHE (DOPMYIBI TBYXaTOMHBIX COCIWHEHHN: {CHIIMIU KaJIbIHS,
ruapun 6apust, cynbdun xenesa (II1), okcua azora (II), okcua amomunauMs, xmopun xenesa (II),
HuTpu 6apus, okcua prytu (I), oxkcua cyposmsl (V); okeun meau (1), xmopua pryru (II), Hutpug
KaJusi, CUJIMIUA MarHusi, TUApUi amoMuHus, cyib¢ua cBuHua (II), OpoMua muHKa, OKCHI
yraepona (I1), okcup xmopa (V); autpun Hatpus, noaun meau (1), okcua xpoma (II), okenn azora
(V), runpun Hatpus, xaopua xpoma (III), okcun kamus, okeun mbibsika (I1I), cynshun nuaka}.

5. Ilpu B3aumogpeiicteuu {40; 20; 35} r cmecu {cepebpa U IUHKA; IUHKA U MEAN; METU U
JKene3a} C CONSIHOM KHCIOTOW BbLAenuiock {6,72; 2,24; 5,6} n ra3a (aH.y.). Onpenenure

MaccoBYIO 707110 (B %) {IIMHKa; MeaM; *Kene3a} B CMECH.
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6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{Mn02 + H,SO, = MnSO,4 + O, + H,0;

Zn + Ko,Cr,0O7 + HySO4 = ZnS0O,4 + Cr2(804)3 + K,SO,4 + H50;

KCIO; + S = KCI + SO} MeTos0M 351eKTpOHHOrO OajaHca; ONPEIeIuTe OKHUCIUTEIb U
BOCCTAHOBUTEb.

7. Onpenenure MOJEKYJIApHYIO (opmyny yrieBojgopona, comepxaiero {80%; 85,7%;
75%} yrnepona. OTHocuTedbHas IJIOTHOCTH IMAapOB BELIECTBA MO {BOJOPOIY; BO3IYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) CoHe

B) CH4

BonpocurenbHbie (pOPMYJIHPOBKU:

8. Kakas Macca ykcycHOM KHUCTIOTBI TOTpeOyeTcs sl CUHTe3a dTuianeTrara maccou 140,8
r. Beixon a¢gupa npumute paBabiM 80% OT TEOPETUUECKH BO3MOMXKHOTO.

9. KakuMm peakTHBOM MOXHO OTJIMYUTH TIUIEPUH OT TIOKO3bI? COCTaBbTE€ ypaBHEHHE
KaueCTBEHHOW peaKInu JIJIsl OOHApYKEHHs MHOTOATOMHBIX CIUPTOB Ha MPUMEPE TIUIEPUHA.

10. C moMoIInp0 Kakoro peakTHBa MOKHO pacrosHaTh rajorenua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaueCTBEHHBIX PEAKIM{ B MOJICKYJSIPHON M MOHHOW (hopMax. YKakuTe
IIPU3HAKU PEAKLIUN.

3amauM, Kak M JApyrue IUIaKTUYECKHE 3aJaHMsl, MOTYT BBIIOJHATH OOYYalOIIYI0 H
KOHTPOJIHMPYIOIYI0 (GyHKIMU. Pemienne 3ajau MOXKET OCYHIECTBIISATHCSA HA PA3JIMYHBIX THMAX U
JTarax 3aHsATHM.

2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBIC 3a1aHUS

[IpakTrKo-OopueHTHpOBaHHBIE 3adaHus (KaK TEOPETUYECKHEe, TaK M PacCUYETHBHIC),
HaIpaBJieHbl Ha pa3BUTUE pE3YJbTaTOB OOYYEHHs] OCHOBHOTO MoAyis (pasaenbl: «OCHOBBI
CTpoeHHs BemiecTBa», «CTpoeHUE U CBOMCTBAa HEOPTaHUYECKUX / OPTaHMYECKUX BEIIECTBY,
«KuHernueckre U TEpMOJAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKLUi»,
«/lucnepcHble CUCTEMBI») U BBISBJICHHE XHMHUYECKOH CYIIHOCTH OOBEKTOB MPHUPOIHI,
MPOU3BOJICTBA U OBITA, C KOTOPHIMU YEIIOBEK B3aUMOJIEHCTBYET B MPOIECCE MPAKTUYECKOM
JeSTENIbHOCTH (ITPUKIIATHOM MOYIIb).

[IpakTHKO-OpUEHTHPOBAHHBIE  3a/laHUsl MOXXHO  OMPENEIUTh Kak TMeIarormuecKu
nepepaboTaHHbli  (parmMeHT  NpodeCcCHOHANBHOM  AesATeNbHOCTH  crneruanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCcs JeWCTBOBATh B
MpPaKTUYECKUX, HETHUNHUYHBIX, OKCTPEMAJIbHBIX M JpYyrux cutryauusx. Ilpu wu3yuyenuu
JUCUHUIITMHBI «XUMHS» MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUSI TPUMEHSIOTCS JUJISl aKTUBU3ALUU
yueOHO-TT03HABATENBHON JIEATETHPHOCTH OOYYAIOIIMXCS IMYTEM «IOTPYKEHHS» HX B MPOOIEMBI
XUMUYECKUX HCCIEJOBAaHUN, BO3HUKABIIMX B HWCTOPUM PA3BUTUS HAyKH, WM HMEIOIIHUX
MPaKTUYECKOE 3HAUYCHUE ISl UETIOBEKA.

[IpuBeneM mpuMepsl MPAKTUKO-OPHUEHTHPOBAHHBIX 3aJlaHui 1Mo pasaenam «CtpoeHue u
CBOICTBa HEOPraHMYECKHUX BellecTB», «CTPOCHHE U CBOMCTBA OPraHMYECKHUX BEIIECTBY.

1. KapOokcurepanus
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PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK
PIYTUC

TYPU3SMA U1 CEPBUCA»

Aucm 33

HasBanue temnl

Tema 3.3. uneHTUPUKAIMS HEOPTAHUIECKUX BEILIECTB.
3Ha4YeHue U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbraTr 00ydenus

OO060CHOBBIBaTh 3HAYCHNE M IPUMEHEHUE HEOPTAHUIECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIBHOCTH

YCJIOBCKA UX (bI/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO01re KOMIIETEHIIUNA

OK 01, OK 07

A 3HAKOMO JIM BaM MOHATHE «KapOokcuTepanusi»? B TepaneBTHUECKUX LENIX UCTIONb3YIOT

ra3oo6pa3Hoe BemectBo. Ilo 3TOH IIPpUYIUHEC HO)IO6HYIO MCTOAWKY HAa3bIBAIOT «I'a30BbIMU
YKOJIaMW»). Ota MCTOAHKA HCIIOJB3YCTCA U JICUCHUA CEPACHHO-COCYNHUCTBIX 336OJ'ICB8.HI/II‘/'I,
MOBBIIICHUS AIACTUYHOCTU KOXKH. IloBbIIcHHE COACPIKAaHUA IOTOr0 rasa B KpOBHU I'OBOPUT O
HEKayeCTBEHHOM (I)YHKI_[I/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO HCIIOJIB3YCTCA B TBép,I[OM

BUIC B HHHIGBOﬁ MNPOMBIINIJICHHOCTH JJII XpaHCHHUA W ICPEBO3KU IMPOAYKTOB!: pI)I6I>I, Msca,

MOPOKEHOTO.
3ananue

Bri0epuTe 01MH NpaBUIbHBIN OTBET:
1. O xakoMm BelecTBe UIET peyb?

A) yrieKucInblii ra3
b) kucnopon
B) ammmax

2. Kakumu xyMu4ecKuMu CBOMCTBAMHU 00J1a4a€T 3TO BELIECTBO?

A) KUCIOTHBIMU
b) ocHOBHBIMU
B) am¢potepupiMu

3. C ueM MOXKET BCTYMaTh BO B3auMOieicTBUE?

A) C BOHOﬁ, OCHOBHBIMH OKCHJaMH, HICJI0YaMH, HCKOTOPBIMHA COJISIMU
B) C BOﬂOﬁ, KHCJIIOTHBIMU OKCHUAAMH, HICII0YaMU, HCKOTOPLIMU COJIAMU
B) C BOﬂOﬁ, KHCJIIOTHBIMU OKCUAAMH, KUCIIOTaMH, HCKOTOPBIMH COJISIMU
4.C IMOMOIIBIO KaKOT'0 BE€IICCTBA €TI0 MOXKHO 06Hapy>KI/ITI>?

A) penondranernna
b) 6pomHOI1 BosIbI

B) u3BecTkoBOM BOJIBI

5. IlpuBenure GakThl, KOTOPHIE JOKA3bIBAIOT OTPULATENLHOE BIMSHUE 3TOTO T'a3a Ha

)KCJ'IYIlO‘-IHO-KI/II_HCLIHLII\/II TPAKT YCJIOBCKaA.

2. IloBapennas coib

HasBanue teMnl

Tema 3.3. ((I/IIICHTI/I(bI/IKaI_II/ISI HCOPraHN4YCCKUX BCILCCTB.
3HadeHuE U IMPUMCHCHHUC B 6BITy " Ha ITPOU3BOACTBECY»

PesynbraTt 00ydeHus

OO0O0CHOBBIBaTh 3HAUCHUE U NPUMCHCHUC HCOPTaHUYCCKUX
BCIICCTB B OBITOBOH U HpOI/I3BOIlCTBeHHOI>'I ACATCIIBHOCTHU
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 34

YCJIOBCKAa UX (bI/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO01ue KOMIIETCHIINT OK 01, OK 07

N3BecTHO, 4yTO B MUpe A00bIBaeTcsa npumMepHo 100 MUIITMOHOB TOHH TIOBApPEHHOW COJIH B
rox. Ha nuieBble HYKbl pacXOAyeTCsl OKOJIO OJJHOM YeTBEpTOM yacTu 3Toro konndyecrsa. Kyna
K€ UJIET OCTaJIbHAsI COJIb?

[ToBapeHHast COJNb COBEPIIEHHO HEOOXOAWMAa IPH TMPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEpPBOB, OHA MCIIOJIb3YeTCd B METAUIyprUYecKol OTpacid IPOMBIIUICHHOCTH, IIpU
00paboTKe MEXOB M Pa3IMUYHBIX KOXK, B IPOLIECCE NMPUTOTOBIECHUS MbLIA, UAET AJS MOTY4E€HUS
KaJbLIMHUPOBAHHOM COJbl, NpuMeHseTcss B MenuiuHe. OCHOBHOH MOTpeOUTENb COJIM —
XUMHYECKasi OTpacib MPOMBIIUIEHHOCTH. B 3TOi 061acT UConb3yeTcs He TOJIBKO caMa COJlb,
HO W 3JIEMEHTBI, COCTaBJsIOlIME ee. B mporecce anexkTponausa ee pacTBopa MOIy4aroT XJIOp,
BOJOPOJ M enkuil HaTp. M3 pacTBopa enxoro Harpa Hojay4yarOT TBEPAYHO ILEI0Yb — KayCTHUK.
CoenuHsist BOJOPOJ € XJIOPOM, MOJYYaAIOT COJISIHYIO KHUCIIOTY.

3agaHue: cocTaBbTe yPABHEHHS, OMMCAHHBIX B TEKCTE pPeaKIuii.

3. AueruniieH

Ha3zsanne TeMbl Tema 3.3. «uneHTHPUKALUS HEOPTAHMYECKHUX BEILECTB.
3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOICTBEY

PeByJ'IBTaT O6y‘leHI/I$I O00CHOBBIBATH 3HAUEHHE U IIPUMCHCHHUEC HCOPTAHUYCCKHX
BCIICCTB B OBITOBOH U HpOI/I3BO,Z[CTBeHHOI>’I ACATCIIBHOCTHU
YCJIOBCKA UX (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO011Ire KOMIIETeHITUU OK 01, OK 07

OaHUM U3 caMbIX PACTIPOCTPAHEHHBIX CIOCOOOB CBApPKH IUIABJICHUEM SIBJISIETCS Ta30Bast
CBapKa, KOTOpas MPOU3BOJIUTCA C OOpa30BaHHEM Ta30BOTO IJIJaMEHHW B KaHAJlaX CBAPOYHOU
ropenku. (OOpa3oBaHHE Ta30CBapOYHOTO IUTAMEHHM HEBO3MOXKHO 0€3 rasza aleTHIICHA.
TexHUuyecKui alleTUsIeH Moxy4yaoT U3 KapOuaa Kalblus.

3amanue

1. OObscHuTe, KakoW (PU3NYECKHI MOKa3aTelb MO3BOJISIET KUCIOJIB30BATh AllETHIICH IS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHUE PEAKIUU MOJYUYCHHS alleTHIICHA,

3. CocTaBbTE ypaBHEHHE PEAKIIUHM TOPEHUS ALIETUIIEHA;

4. Beruuciaute 00BEM ameTWwICHa TMONYYSeHHOTO W3 KapOwuma Kaimeliusg Mmaccoit 128 T,
comepxamiero 5% mnpuMecel, eciu BBIXOA areTwieHa coctaBisger 80% OT TeopeTH4YecKH
BO3MOKHOTO.

4. MoJjioyHasa KHCJI0TA

HasBanue teMsl Tema 4.3. «neHTuukanus opraHMueCcKuX BEIIECTB, UX
3Ha4YeHUe U IPUMEHEHHE B ObITOBOW M MPOU3BOJICTBEHHON
JESATEIIBHOCTH YEJIOBEKA
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 35
PesynbraTr 00ydenus OO0O0CHOBBIBaTh 3HAUYEHUE W NPUMEHEHHE OPTaHUYECKUX

BCIICCTB B OBITOBOM U HpOHBBOI[CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (bHSPIKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO0uue KOMIIETCHIINT OK 01, OK 07

[TpoMeKyTOUHBIM MPOJTYKTOM OOMEHA Y TEIJIOKPOBHBIX XKHBOTHBIX SIBISIETCS MOJOYHAS
KHCTIOTA. 3amax d3TOW KHCIOTHI KPOBOCOCYIIME HACEKOMBIC YJIABIMBAIOT HA 3HAYUTEIBHOM
paccTosSHUU.

3aganue

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

2. YcranoBute (popMyiy MOJOYHOW KHCIOTHI, KOTOpas MOMOTaeT HACEKOMBIM HaxXOJUTh
TEIUIOKPOBHBIX JKMBOTHBIX, €CIIM MACCOBBIE JIOJHM 3JIEMEHTOB B HEW COCTABIIIOT: yriepoja —
40,00%, Bomopona — 6,67%, kucmopoaa — 53,33%.

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

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

5. Haiimute B UHTepHETe WU JPYTUX HCTOYHUKAX HHGOPMALUMIO O MPUMEHEHHH
MOJIOYHOM KUCIIOTHI.

2.1.4. 3ananus 1aéopaTopHbBIX padoT

JlaboparopHbie pabOTHI SIBISIFOTCS] BAKHOM YacThI0 y4eOHOTO Mpoliecca Mo AUCHUTIIIMHE U
CIocoOCTBYIOT (POPMUPOBAHHIO Y O0OYUAIOIIUXCSI YMEHHI HCCIeI0BaTh XMMUUYECKHE TIPOIECCH U
ABJIEHUs (IJIAaHUPOBATh W MPOBOJUTH XMMHUUYECKHE HKCIIEPUMEHTHI, UCCIEAOBaTh BEIECTBA U
MPOBEPSITh THUIIOTE3bI, 00pabaThIBaTh M MHTEPIPETUPOBATH PE3YJIbTAThl SKCIEPUMEHTOB).
JlabopaTopHble pabOTHl MO XWMHUHU TIPEAYCMOTPEHBI B KaXKIOM paslieJle OCHOBHOTO U
MPUKJIAJHOTO MOAYJIEH

1. Bonnpocs! a5 1onycka K 1adopaTopHoii padore

a) chopmymnHpyiiTe 11eb MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOM Mpoliecc Ha3bIBAIOT TUAPOIH30M, KaKOW OH OBIBAET;

B) OOBSCHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JI0Ka3aTeNbCTBA CYIIECTBOBAHUS THUIPOIH3A
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

') 00BACHUTE, KAaK COCTABIISICTCS YpaBHEHHUE THAPOIIN3A,

n) oobscauTe, uro Takoe pH? Kak 3aBucHT maHHBIN MOKa3aTeab OT KUCIOTHOCTH WIIH
OCHOBHOCTH CpEJIbl pacTBOPA;

€) OOBSICHUTE XO]1 BHITTOJIHEHHS DKCIIEPUMEHTA TI0 PEIICHUIO0 Ka4eCTBEHHBIX 33]1a4;

) TIEPEUYHUCIINTE OCHOBHBIE aCHEKThl COOIIOACHUS TEXHUKH O€30MacHOCTU Mpu padboTe ¢
arpecCUBHBIMU peareHTaMu (TUAPOKCU HATPHS).

2. IIpoBeneHne oNbITOB

Oo0opynoBanue u mocyaa PeakTuBbl
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKUUN TOCYOTAPCTBEHHBIV YHUBEPCUTET
TYPU3MA " CEPBUCA»
PrYTUC Aucm 36

1. CrexisiHHBIC TPOOUPKH 1.  PactBop NaOH
2. IrtatuB mjst mpoOUPOK 2. PactBop Na;SO4

3. PacrtBop AICl3

4, PactBop Na,CO3

5. PactBop Cu(OH),

6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJITOPUTM NpoBeeHus onbiTa Ne 1

BOl'lpOCLI H 3aJJaHUA

3aganue Ne 1. B Tpex mpoGupkax moj

HOMCpaMU HAXOJATCA paCTBOPLI TPEX COJIeH:

XJIOpUJIa AJIFOMUHUS, Cylbdara HaTpus,
kapOonara Harpus. He monp3ysice Apyrumu
peaKkTUBaMH, ONPEAEITUTE COCTAB KaX10M
IPOOUPKH.

1. [{aTh 0ObsACHEHHE IPOBEICHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHMS pPEakLni,
MPOTEKAIOIINX B TPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BUJAX.

AJITOPUTM NPOBeAeHHUA OnbITa Ne 2

Bonpocs! 1 3aganus

3aganue Ne 2. Yro npousoiizer, ecinu
OXJIQJIUTh PACTBOP KapOOHATa HATPUS WU
N00aBUTh K HEMY TUPOKCH] HATPUs?

1.1. Hanuth B mpobupky 1-2 mMi pacTBopa
KapOOHAaTa HaTPHsL.

1.2. OnycTuTh NPOOUPKY B CTAKaH C OYECHb
XOJIOAHOW BOJIOM WJIA CHETOM.

1.3. IIpoBepuTh cpeay pacTBopa npu
MOMOIIHN KHCJIIOTHO-OCHOBHOTO MHIUKATOPA.
1.4. Jlo6aBUTH K pacTBOpY KapOoHaTa
HaATpUs TUAPOKCU HATPHUSL.

1.Kakoit uHuKaTop Jydilie UCIIOIB30BaTh AJIs
OIIpeJIeJIEHUs Cpeibl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
XUMUYECKUX PEAKLUI, B MOJIEKYJIIPHOM U
MOHHOM BUAX.

AJITOpUTM NpoBeeHus onbiTa Ne 3

Bonpocsl u 3aganus
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 37

3apanue Ne 3. [IpoGiieMHBIN OMIBIT.

1.1. B ogHy IpoOHpKY C pacTBOPOM
cynbdara menu (II) npunute pacTBop
TUAPOKCH/IA HATPUSL.

1.2. Bo BTOpYyIO poOHUPKY C pacCTBOPOM
cynbdara menu (II) npunute pacTBop
KapOoHaTa HATpHSI.

1.3. CpaBHUTH LIBET 0Opa3yIOITUXCS
OCaJIKOB.

1.4. OOpaTtuTh BHUMaHHUE Ha BBIICIICHUC
rasza B OJJHOM U3 POOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIJIETISTHCS 3TOT raz?

1.6. IIpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsuen Ty4YuHKOMU.

1.7. OOBSCHUTH IPOUCXOIAIICE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XMMHYECKHUX PEAKIUH, B MOJIEKYJIPHOM U
WOHHOM BUJaX.

AJIropuTM npoBeaeHusi onbitTa Ne 4

Bonpoce! n 3a1anus

3ananue Ne 4. [IpoOneMHBIH OMBIT.
1.1. K pacTBOpy X/10pHaa alnroMUHUA
NPWINTH pacTBOpP KapOOHaTa HATPUSI.

1. OOBSACHUTH IPOUCXOJSIEE SIBICHHE.

2. CocTaBUTh COOTBETCTBYIOLIME YPAaBHEHUS
XUMHUYECKHUX PEAKIIM, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH Ha BOIIPOCHI.

[ 9ero B MEAUIIMHCKOM ITPaKTHUKE
HCIIOJIB3YIOT PACTBOP MUTHEBOU COZBI IS
MIOJIOCKAHUS TPU BOCTIAJIUTENBHBIX
3aboseBaHusAx ropsna? Kakosa posib ruiposimsa
B nipupone? IloueMy pacTBOp Mblia IEHUTCS B
Boze?

3. O0padoTKa pe3yJIbTATOB ONBLITOB

1. HpoaHaJ'II/ISI/IpOBaTB COOTBETCTBUEC IIOJYUYCHHBIX PE3YJIbTATOB THIIAM THUAPOJIN3A.

CrenaTe COOTBETCTBYIOIINE BBIBOJIBI.

2. CdhopmynupoBaTh BBIBOJBI O 3aBUCHUMOCTH THUIIA THAPOJIHM3Aa M KUCIOTHOCTU CPEIbI

pacTBopa.

Pa3nen 4. CTpoeHue M cBOICTBA OpraHn4yecKkux BemecTs. JlabopaTtopHasi padora 3.
«IloJryyeHue 3TH/IEHA U M3YYECHHE €0 CBOMCTB»

HasBanue temsbl Tema 4.2. «CBoMCTBa OPraHUYECKUX COCAUHEHUI
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»

PryTUC Aucm 38

PesynbTar 00ydueHus YcranaBiuBaTh 3aBUCHUMOCTD (hU3HKO-XUMHYECKHIX
CBOWCTB OpraHn4Y€CKUX BCHICCTB OT CTPOCHUSA MOJICKYJI
OO0uue KOMIIETCHIINT OK 01, OK 07

1. Bonpocs! 1J1s1 1onycka K jJjadopaTtopHoii padore
a) chopMyIHpYHUTE 1IEJb ITIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsCHUTE, K KAKOMY KJIACCY OPTraHMYECKHUX BEIIECTB OTHOCUTCS ITUJICH,
B) OOBSICHUTE, KAKUMU XUMHUYECKUMU CBOMCTBaAMHU 00Ja/al0T BElECTBA JAHHOTO Kiacca,
KaKHe KaueCTBEHHBIC PEaKIUH AJIsl UX 0OHAPYKEHHS UCTIONb3YIOTCS;
r) OOBSICHHTE, KaK MOXXHO TIONyYUTh BEUIECTBA JAaHHOTO KJacca COEOUHEHHH B

J'Ia60paTOpHLIX YCIIOBHSAX;

1) 0OBACHUTE, U3 YETO COCTOUT MPUOOP [ MOITYUEHHUSI Ta30B;
€) MepeYnCINTe OCHOBHBIC aCIEKThI COONIONEHUS TEXHUKH 0€30macHOCTH mpH pabdote C
JIBX (3TUOBBINA CIUPT), arpeCCUBHBIMHU peareHTaMu (KOHIEHTPUPOBAHHASI CEpHAas KHCIIOTA),

HarpeBaTeJIbHBIMU PUOOpamMu (CIUPTOBKA).
2. IIpoBeeHue ONbITOB

OobopynoBanue u mocyaa PeakTHBBI
1. CrexisiHHBIE TPOOUPKH 1. KonnenrpupoBauHsiii pactBop H,SO4
2. IlraTtuB pys npoObUpok 2. DTUIIOBBIN cUPT

3. CnuproBka 3. PactBop KMnOj4
4. Cnuyku 4. BpomHast Bosia
5. Ilecok

AJIropuT™M nposeneHus onbita Ne 1

Bonpocsl u 3aganus

1. IToayuuTh 3THIIEH IETUAPATALMEN STHIIOBOTO CIIUPTA,
00HapyXHTh €T0, U3YYUTh €r0 CBOMCTBA.

1.1. B mpoOupky HaUTH 2—3 MJI STUIIOBOTO CIIHPTA U
OCTOPOXKHO J00aBUTh 6—9 MJI KOHIIEHTPUPOBAHHON CEPHOI
KHCJIOTHI. 3aTEM BChIIaTh HEMHOI'O IIPOKAJIEHHOIO IIECKA
(TIeCOK MJIM MEJIKHE KYCOYKH MeM3bI BBOJAT JUI TOTO, YTOOBI
IIPEIOTBPATUTD TOTYKH KUJKOCTH ITPU KUIIEHUH ). 3aKPBITh
npoOUpKy MPOOKOH € ra300TBOAHOM TPYOKOM, 3aKPETIUTh €€ B

1. YUto nmpoucxoaut B
npobupke? Uro Habmogaere?
2. K xakomy tumy
XUMHUYECKHX PeaKIuii
OTHOCSITCS 3TU IIPOLIECCHI?
Kak naszpiBarotrcs?

3. Kak meHsieTcs okpacka
pactBopoB? I[louemy?
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MITaTUBE U OCTOPOXKHO HArpPeTh COAECP)KUMOE MTPOOUPKHU 4. KakuM ruiaMeHeM TOpUT
(puc.1) stwiien? [louemy?

5. CocTaBUTh ypaBHEHHUS

H
274
IPOTECKAIIMUX MPOLECCOB.

7

TECOK

CHOH

(xomit.)

\/

Brz KM“0‘~

1.2. OcTop0XHO, pABHOMEPHO HArPETh CMECH.

1.3. B npyryto npoOupky Hamneiite 2—3 mi pa30aBIeHHOTO
pacTBopa epMaHraHara Kajuus, U IPOIyCTUTE Yepe3 HEro
ras.

1.4. B TpeThio npoOupKy HAUTE 2—3 M1 OPOMHOM BOJIBI,
OITYCTUTH Ta300TBOJIHYIO TPYOKY /10 THA STOW MPOOUPKH U
IPOIMYCTUTH Yepe3 OPOMHYIO BOJY BBIICISIOLIUICS ra3.

1.5. BeiHyTh ra300TBOAHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOKEUb BBIEISIOIINICS
ra3 (puc.2).

C2H5OH (3THJIO'
BBIY CIIMIPT)

H,S0,

3. O0paboTka pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHUE IMOJYYEHHBIX PE3YJIbTATOB CIIOCOOAM MOIYYESHHS
HEeNpeeNbHBIX YIIEBOIOPOAOB psiia ATHIIEeHA (ankeHoB). CenaTb COOTBETCTBYIOLINI BBIBOJ.

2. ChopmynrpoBaTh BEIBOJ O PH3MKO-XMMUIECKHX CBOHCTBAaX 3THIJICHA.
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3. CopmynupoBaTh BBIBOJ O CIIOCO0AaX OOHAPYKCHHSI STUJICHA.

IIpuBeaem npuMep 3aJaHuil 1Jis1 NMCbMEHHON KOHTPOJIBbHOI padotsl (II).

1. J[laiite Ha3BaHMA OpPraHMYECKUM COEAMHEHHUSM [0 XUMHUYECKUM (opmymam ¢
UCIIOJIb30BAaHUEM TPUBHAIBHON WIM MEKYHAPOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPBI:

a) CzH5OH

6) (CHs)NH

B) CH3-CH(NH,)-COOH

F) C3H9N

I[) CH3CH2HC:O

e) C6H5C HzOH

2. CocTaBbTe IMOJHBIE U COKpPALIEHHBIE CTPYKTYpHBIE (POPMYJIbI OPraHUYECKUX BELIECTB
OTJIEbHBIX KJIACCOB M0 UX HAa3BaHUSIM B COOTBETCTBUHU C MEX/IYHAPOIHON HOMEHKJIATYPOM:

a) METHIIOCH30J1

0) aHWIMH

B) 3-MeTUnOyTaHab

T') IUKJIOTCKCEH

n) 6yranuen-1,2

e) 2-metunnponaso-1

x) OyTHH-1

3) aMMHOYKCYCHAasl KHCJIOTa

3. CocTaBbTe ypaBHEHMSI XUMUYECKHUX PEAKIIMI COTJIACHO CXEME MpEeBpaLCHUI:

1500°C Caxkr +Br,

CH4—>X1—>X2—>X3

VYKaxuTe THII 1 MEXaHU3M PEaKLIMU, Ha30BUTe 00pa30BaBIIMECs BEIIECTBA.

4. Onpenenure MOJIEKYJSIpHYIO (hOpMYITy BellecTBa, coaepaxariero 37,5% yrnepona, 50%
kucioposa u 12,5% Bogopona. OTHOCHTEIbHAS IIOTHOCTH MApOB 3TOTO BEIIECTBA IO BOJAOPOIY
paBHa 16.

5. CKOJBKO JIUTPOB BOJI0poaa oTpedyercst Ayt oOpazoBanus 10,2 T 3TUIOBOTO CIUPTA U3
areTagbJAeTnu/1a, €CJIM BBIXO/ NMPOAYKTa peakiuu coctabiset 80%?

2.2.2. Keiicol

Kelicbl ncronb3yloTcs B KauyecTBE OLEHOYHOTO CpEACTBA B paszenie 8 MPHUKIAIHOTO
MOJyJI, MX COJIep’)KaHUE OIpeessieTcsl ¢ y4yeToM  Npo¢ecCHOHAIbHONW HampaBIeHHOCTH
obpazoarenbHoi iporpammel CI1O. [Ipumepsl BO3MOKHBIX TeM KEHCOB:

1. IToTenyienne KIMMaTa 1 BHICBOOOXKIEHUE ra30BBIX THIPATOB CO JIHA OKEaHa.

2. bynyume MaTepuaisl Ui aBUa-, MalllmHO- ¥ TPUOOPOCTPOCHHUSL.

3. HoBble MaTepHaibl JJis1 COJTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX IIPENAPATOB.

5. XuMH4€ECKHE JIEMEHTHI B )KU3HH YEJIOBEKA.

6. BonopoaHnas sHepreTuka.

[TpuBenem mpumepsl keiicoB mo xumuu (aBrop [omyOeBa MuuHa bopucoBHa, yuutensb
xumud, https://urok.1sept.ru/articles/636947).
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Keiic Nel. «XJ10p B KM3HH YeJI0BeKa»

B SfnoHun oOBeAMHEHHBIMH cuUJaMH HalMOHANIBHOTO WHCTHTYTa 3/I0POBbS U
[TpedexrypHoro ynuBepcutera CHI3yoku ObLTO TPOBEIECHO MCCIIEOBAHUE. YUCHBIE BBISICHUIIH,
YTO €CTECTBEHHBIE OPIaHUYECKUE BEILIECTBA BCTYIAIOT B PEAKLUIO C XJIOPUPOBAHHOM BOJOU M3-
MoJl KpaHa, 00pa3ysl OIlacHble COEIMHEHUs, KOTOPble MOTYT CIYXXUTh MPUYMHON paka. Takue
coeMHEeHUs Ha3biBatoTCs M X, TO ecTh «MyTtareH ukce» uinm «HeunsBecTHbIil MyTaren».

Samanus:

1. [Ipennoxute cnocoObl YMEHBUICHHS SIIOBUTOTO BIMSHUS XJIOpA B MUTHEBOM BOJie HA
OpraHu3M 4YeJIOBEKa.

2. Ucxonsa u3 cBoeil JKM3HEHHON MPAaKTUKH, NMPUOIU3ZUTEIBHO pacCUUTAMTE, CKOJIBKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TEUEHHUE JHS U JUIS KAKUX Liesei?

3. Kakue opransl yenoBeka 00JIbIII€ BCETO CTPAIAIOT OT BO3ICUCTBHS XJiopa?

4. Kak BiusieT XJ10pupOBaHHas BOAA HA YEJIOBEKa MIPU KynaHuu?

5. HaiimuTe NOMOMHUTENHHYIO HH(OpPMALMIO O 3aMEHe XJIopa Ipu o0e33apaKuBaHUU
BOJIBI.

6. Uccnenyiite pa3nuyHble TOBApbl OBITOBOM XUMHUU B CBOEM aoMe. COoCTaBbTE CIUCOK
XJIOpCOAEPKAIINUX COSAMHEHUHN, YKa)KUTE Mepbl 0€30MaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

Aromobumn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX JJIEMEHTAX €3ST II0
noporam Epomsr ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach K €BpONEHCKOMY
napTHepcTBY 3kosnoruuHoil s3Heprun (Clean Energy Partnership), mocie uero BbiBena Ha nepBblil
IUIaH TPOU3BOJACTBO OJKOJOTHYECKH YHCTBIX aBTomoOmined. A Ha Ilstom MockoBckoM
Mexnynaponnom aBTocarione BA3 mpenctaBui cBoro HOBHHKY «Jlama-AHTam» ¢ OamioHaMu
BOZIOPOJa U KHCIIOPO/a.

3agaHus:

1. Tlouemy wMHOrMe aBTOMOOWIbHBIE KOMIAHUU pa3pabaThIBalOT aBTOMOOWIIH,
paboTarole Ha BOAOPOJHOM TOIIMBE?

2. Kak BbIXJIOMHBIE Ta3bl aBTOMOOWJIEH, pabOTArONIMX Ha YIJIEBOJAOPOJHOM TOILUIMBE,
BIIUSIOT HA 37J0POBhE YeJIOBEKa?

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

4. HalimuTe TOMOIHUTENbHYIO HH(POpPMAILIHIO 00 X YCTPOHCTBE.

5. Ecnu B Bameii cemMbe WM y BalllMX 3HAKOMBIX €CTh aBTOMOOWIIH, MOJCUUTANTE, CKOJIBKO
NpUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKOW MapKu HCIIOJIb3YeTe €KEIHEBHO.

6. Kakue BemiecTBa 1 B KaKOM KOJIMUECTBE MOTYT HaXOAMTHCS B BBIXJIONHBIX ra3ax BallUX
aBTOMOOMIIEN?

2.2.3. Y4eOHO-uCC/Ie10BATENbCKHI IIPOEKT

VY4eOHO-HcCae10BaTeNbCKIM MPOEKT SBISETCS OCHOBHBIM CIIOCOOOM OIIEHKH Pe3yIbTaToB
o0OydeHus1, cHOPMHUPOBAHHBIX Yy O0YJAIOIIUXCS B XO/I€ OCBOCHHSI TIPUKIIATHOTO MOAYJISI XUMHH B
paznenax 9.1. u 9.2. lccnenoBanue u XxuMuyeckuil aHanu3 o0beKkToB 6rochepnl/TexHochepsl (¢
yueToM Oynyiel npodeccnoHanbHOM e TeIbHOCTH).
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[IpuBenem mpuMep MPOEKTHOTO 3ajaHusi, paboTa HajJA KOTOPHIM HAuMHAETCS C Hayaia
paszena, a IeTaJbHOE BBIIIOJIHEHUE 33JJaHUI B TPyNIax U o(OpMIIEHUE Pe3yJIbTaTOB MPOEKTHOU
JIESTEIBHOCTH NIPOU3BOIUTCS B KOHIIE U3YUEHMsI pa3/iena.

OOmast Tema NpOEKTa, NPUBEIACHHAS HIDKE, B JaJbHEWUIIEM JEKOMIO3HPYETCS II0
daceTHOMY MPHUHIMIY B 3aBUCUMOCTH OT IMOJIYy4aeMON OOYYarolIMMHKCS CHEUaIbHOCTH
(mpodeccun), a TakkKe Kaxkaas TPyIa MOXET paccMOTpeTh Oosiee YriiyOJIeHHO OJWH W3
00s13aTeNBHBIX COJEPKATEIbHBIX KOMIIOHEHTOB (TMIOATEM) IIPOEKTA.

Ha3Banue mpoekTa: cocTaBjeHHe NPOEKTa LIBETHHUKA/ca/la/oropojaM B 3aBUCUMOCTU OT
COCTaBa IIPOAHAIM3UPOBAHHBIX IIOYB.

IIpoGaema wucciaenoBaHusi: ONpEIEICHUE BO3MOXHOCTH pa30MBKM IIBETHUKA B
COOTBETCTBUU C JU3aMHEPCKUM 3allpOCOM M HEOOXOJUMOCTH aJanTallM JU3aiHEpCKOTo
MPOEKTA K MOYBEHHBIM U KJIIMMATUYECKUM YCIIOBUSM Ha OCHOBAHUU UCCIIECOBAHUS XUMUYECKOTO
COCTaBa MOYB MPEATI0KEHHOTO Y4acTKa.

Leap mpoexkTa: ompenenuTh BIUSHUE XUMHUYECKOTO COCTaBa IMOYB Ha MPEAIOKEHHOM
y4acTKe Ha aCCOPTHUMEHT PAaCcCTeHU, PEKOMEHJOBAaHHbIX K IMOCAJIKE TSl peau3aluy BEIOpAaHHOTO
TU3aiHEPCKOTO MPOEKTA.

3amayu npoekra:

1) uccnenoBath XMMHUUYECKUNA COCTaB, CTPYKTYPY, KUCIOTHOCTb [1OYBBI Ha MPEAJI0KEHHOM
Y4acTKe;

2) uccneaoBaTh MHCOJISAIMIO OTBEACHHOTO JIJIsl IIBETHUKA YYaCTKa;

3) OpemIoKUTh MEPHI MO YIYYIICHUIO Ka4yecTBa IMOYBBI MYTE€M BHECEHHUS PAa3IMYHBIX
yoOpeHuit 1 100aBOK Ha MPEAJIOKEHHOM yJacTKe B clydae HE0OXO0AUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTeHUN B COOTBETCTBUU C BBISIBICHHBIMU OCOOCHHOCTSIMU
MCCJIE0BAHHOTO YYacTKa U JU3AMHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCAI0UHYIO BEJOMOCTb;

6) IOArOTOBUTH U MYyOJIMYHO MPEACTABUTH NMPE3EHTAIIUIO 10 TEME NMPOEKTa B KOMaH/IE.

PesyiabTaTsl 00ydyeHus:

— OmpeleNsITh NepedeHb HEOOXOJUMBIX HCCIEJOBAaHMM XMMHUYECKOTO COCTaBa IOYB U
y4dacTKa Ul COCTABIIEHUS WIH afjalTalluy paHee pa3pabOTaHHOTO MPOEKTA IIBETHUKA;

— OIKCHIBATh 3aBUCUMOCTh aCCOPTUMEHTA PACTEHUN OT KayecTBa MPEIOKEHHON MOYBBI
IUTsE 00YCTpOICTBA IIBETHHKA;

— CIIOCOOHOCTD HCIOIh30BaTh COBPEMEHHBIE CPEJICTBA MOKCKA, aHAIIM3a U WHTEPIIPETAUU
uH(popMalui, U UHOOPMALIMOHHBIC TEXHOJOTUU JUIS BBHIMOTHEHUS 3a7ad MPOoQecCHOHATBHON
nestensHoCTH (OK-2);

— crocoOHOCTh A(D(PEKTUBHO B3aWMOCHCTBOBAThL W PabOTaTh B KOJIJIEKTUBE M KOMAaHJIE
(OK-4).

Pe3yabTar npoekTHOH padoThl 00y4aromerocs:

— MakeT / BujeoMarepuai / medatHeie cpencta / 3D-Momenn KoCMHUYEeCKON TEXHOJIOTHH;
Mpe3eHTAIUs PE3YIbTATOB HUCCIEIOBAHUS HA MPOPECCHOHATBHBIX KOHKYpCaX.

®opma npeacTaBiIeHUs! pe3yJbTaTOB POCKTHON PadoThI:

— 3alUTa MPOEKTa C UCIOIb30BAHUEM CPEACTB BU3YAIM3ALUU U JIEMOHCTPAIIMU MPOAYKTA

(/ makera / BuAEeOMaTepuana / meyaTHoIx cpeactB / 3D-moaenu (py HATUYUH).
42



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK

A@ _ Y‘—IPE)Iﬁ(}:[EHV[E BBICILIETO OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 43

Bo3Mo:kHbIe BADHAHTHI T€M NMPOEKTOB:

1. UccnenoBanue coctraBa MUHEPAJIIbHOW BOJIBI U PEKOMEHIAIIMH T10 €€ HCIOIb30BaHHUIO.

2. HccnenoBaHue pa3pylIAOLIEro JEHCTBUS IMPUPOJHONW BOJbI HAa CTPOUTEIIbHBIE
MaTepHuabl.

3. CocraBneHre TpOeKTa I[BETHHKA/OTopojia/caja B 3aBUCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX ITI0OYB B COOTBETCTBHUU C JU3AMHEPCKUM 3ampocoM (MOHOXPOMHBIN
IIBETHHK, I[BETHUK OJTHOJICTHUKOB, MHOTOJICTHUKOB, ICKOPATUBHBINA OTOPOJI U JIP.).

4. CocraBieHue CcOaJJaHCHPOBAHHOTO MEHIO Ha JICHb (HEIETI0) B 3aBUCHMOCTH OT
COJIepKaHUSI XUMHUECKUX MAKPO U MHUKPOAJIEMEHTOB B MPOAYKTAX MUTAHUS.

5. UccaenoBanue KauecTBa IUTHEBOM BOJIBI.

6. UccnenoBanue nmpoO BOAOIIPOBOIHON BOBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue KEeCTKOCTH BOJIBI B CEIBCKOX03IMCTBEHHOU JIEATEILHOCTH.

8. KoHTpoJb KauecTBa TEXHUYECKON BOJIBI Pa3HBIX BHUJIOB B COOTBETCTBUU C METOJIUKAMU
o I'OCT.

9. Co3nganue 1eKOpaTUBHOU IITYKATypPKH.

10. IIurMeHTHI B U3ETIUIX U3 CTEKIIA.

11. MccnenoBanue pa3pyliaroniero AecTBUs BOJbl HA CTPOUTEIbHBIE MaTepUaIbl.

12. OueHka COCTOSHHSI BO3ayXa paOodei 30HBI CHEIUAINCTa (TEXHOJO0ra, CTPOUTENS U
T.I., C Y4eTOM 00JacTH MPOoPECCHOHATBHON JEATEIHBHOCTH) B COOTBETCTBHH C HOPMATHBHBIMU
JTIOKyMEHTaMHU

OneHouHbIe CPeACTBA MPOMEKYTOYHOMH aTTeCTALMH M0 JUCHUIINHE « XHMHUA»

[TpomexyTouHas arTecTalys Mo JAUCHUILIMHE «XUMHS» MPOBOAUTCA B hopMe sK3aMeHa.
Kaxip1ii s5K3aMeHallMOHHbIN OMJIeT COCTOUT U3 TpeX 3aJaHuii: 1) TeopeTuueckoe 3alaHue B BUJIE
BONpPOCAa M3 TEOPETHYECKOTo COJEpKaHUSd OCHOBHOIO U MPHUKIAAHOIO Mopayned; 2)
NpakTUYeCKoe 3aJaHue (COCTaBIIEHHME YpaBHEHHH XHMHYECKHX pEaKIuil ¢ ydJacTuem
HEOPraHMYECKUX WM OPTaHUYECKUX BEIIECTB, B T.4. EMNOYEK MPEBPAIICHUA W KaueCTBEHHBIX
peaxImii oOHapyKEeHUs; XUMUYECKUX (POpMYIT HEOPraHMUECKUX U OPTaHUYECKUX BEUIECTB, B T.4.
CTPYKTYPHBIX; 33JJaHHs 110 HOMEHKJIAType HEOPTraHMYECKHUX W OPTaHUYECKHUX BEIIECTB; OLEHKA
U3MEHEHHUsS CKOPOCTH XHMMHUYECKOM peakUMd | HalpaBJICHUs CMELICHHUsS pPaBHOBECHS C
ucnonb3oBanueMm npuniuna Jle-lllaTenbe; olleHKa XMMHUYECKOro cocTaBa M OOOCHOBaHME
OPUMEHUMOCTH 00BEKTa OHo- WM TeXHOcdephl U T.1.); 3) pacueTHas 3ajhada (pacueTsl IO
YPAaBHEHHMIO XMMUYECKHUX PEaKIMi, pacyeT MacCcOBOW 10U (Macchl) XUMHYECKOTO 3JIEMEHTa
(coenmuHeHUs) B MOJIKyJIe (CMECH); OMpeaeieHHue MpocTeme (opMysbl OpraHUYECKOM
MOJIEKYJIbI, UCXO/ISl U3 JIEMEHTHOTO cocTaBa (B %); pacdeThl TEIUIOBBIX 3PPEKTOB XUMHUUYECKHX
peaKmmii; pacyeThl 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOW pEaKIHd OT KOHICHTPAlMH U
TEMIEPATYPhI U T.I1.).

[TpuBenem mpuMep SK3aMeHAIIMOHHOTO OnIteTa.

3aganue 1.

Kakoii pacTBOp HCHOJB3YIOT Ui KadeCTBEHHOW pEKIMU OIpeNesIeHUus] XJIOPUJIOB,
O6poMu0B, Hoaunos? Hanumure ypaBHeHHs peakluid 1 000CHYITE OTBET.

3aganue 2.
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Jlana cxema npeBpaleHui.

C,HsOH A203:400°_, 501 KMnO4, H20,020°_, 5 HBr(ms6).t_, 53t npy — s~y CoH,0

[IponummTe Bce peakuuu v onpenenutsb Beniecrsa X1, X2, X3.

3aganue 3.

Omnpeznenure MaccoBble JO0IM XUMHYECKUX 3JEMEHTOB B okcuzae amoMuHus Al,Os u
BBIPA3UTE UX B IIPOLICHTAX.
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5.YCJIOBUSA PEAJIM3ALIMA TPOI'PAMMBI JTUCIUTIJIMHBI

5.1. Ins peanuzanuu nporpamMmbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPEyCMOTPEHBI
CIEAYIOLINE CIIELUAIIBHBIE TIOMEILECHHUS:

JUis peanzanuy nporpamMMbl JUCLMITIMHBI JOJDKHBI ObITh IPEIYCMOTPEHBI CIEAYIOLINE

CHelMallbHble TOMEIICHUs: Y4eOHBbIH KaOMHET XUMUU W/WIK y4eOHOH XUMHYECKOU
1abopaTOpUH.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HAOOPBI
LIApOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNINYECKUX PEIIETOK, KOJUIEKIIUN TPOCTHIX
U CJIIOKHBIX BELIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Menneneesa, yueOHble puibMbl, H(pOBbIE 00pa30BaTEIBHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIBIOTEp C YCTPOHCTBAMHU BOCIPOU3BEACHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-IIPOCKTOP C DJKPaHOM, MYIbTUMEAMIHAS JIOCKa, yKa3Ka-
Mpe3eHTep AJIs IPEe3eHTALIUN.

OobopynoBanue J1adoparopuu M pado4Mx MecT JadoOpaTOpUM: MEH3YPKH, MMHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUI KaleJbHBIX Ppeakiuid, (MIbTpoBaibHAs OyMmara, HMpPOMBIBAIKH, CTEKIISIHHBIC MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOP PEAKTHBOB, CTECKJISIHHBIC NAJOYKW, IITATHBBI IS
poOUPOK; MEPHBIE IMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JENIUTEIbHBIC IMINHAPUICCKIE
(50-100 mu1), cTynmku ¢ ecTHKOM, GappopoBbIe YAIIKH, MAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIUTKH, JIadOpaTOpHbIE INITATUBBLI, CIHMPTOBBIE TOPEIKH,
CIHMYKH, IPUOOp JJIsl MONTYyYEHHUs ra3oB (WIKM MpoOHUpKa ¢ Ta300TBOAHOM TpyOKoii), nepkaTenu
JUI IPOOUPOK, CKIISIHKM Ul XpaHEHUs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUECKUE CTaKaHbI
(50, 100 u 200 mi1); mImaTenaw; THHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaiiMephl), MEpPHbBIE
npobupku (Ha 10-20 mu) u mepasie konowr (25, 50, 100 u 200 mmn), BomsHass Oanst (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHM, KOHWYECKHe KOObI st TutpoBanus (50 u 100 M)
WH/IMKATOpHBIE TOJOCKKA [uis onpeaeneHns pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHHUBEpCaIbHbIA HHANKATOP; muneTk Ha 1, 10, 50 mu (wnm no3atopst Ha 1, 5 u 10 mut), OropeTku
JUTSE TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, ntabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbI mkad, u ap. 1adbopatropHoe 000py10BaHUE.

6.MupopmannoHHoe obecniedeHHe Peaiu3alui MPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHI 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 0Opa30BATENbHOM IIpOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMs.

6.1. OcHoBHBIE MEeYaTHLIE H3TAHUSA
1. Aupunorenosa, WM. B. Xwumus: yu4eOHUK ¥ TPAKTUKYM IS  CPETHETO

npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢

W31, ucrp. u o — Mocksa: M3marensctBo KOpaiit, 2022. — 291 c.
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2.eronmnxuna, H. A. Obmas xumus: yueonuk s CIIO / H. A. llleronuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4yeOHMK ©  TNPAKTUKYM JUIsI  CPEIHETrO
npodeccuonaibHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yaeOHUK i cpenHero npodeccuoHanibHoro oopasosanus / 0. A. Jlebenes,
I'. H. ®aneeB, A. M. I'ony6es, B. H. [llanoBain; mox o6mieit pegakuueii . H. ®aneeBa. — 2-¢

u3J., nepepad. u non. — Mocksa: M3natensctBo FOpaiit, 2022. — 431 c.

6.2. OcHOBHbIE 3JIEKTPOHHbIE U3IAHUS
1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — neknuu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nmonynsipublii npoekT «DIeMeHThl OonbIIoN Hayku» (pu3uKa, XUMUS,
MaTeMaThKa, aCTPOHOMUS, HAYKH O JKU3HU, HAyku o 3emie). HoBocTH Hayku, KHUTH, HAYYHO-
MONYJISIPHBIE CTAThH, JIEKIINH, SHIIUKJIOETUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-monynspHoro sxypHana «llorennuman». Xypnan nsmaéres ¢ 2005r., ¢
2011 r. — paznmen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayYyHO-TIOIYJISIPHOTO XKXypHaja « XuMus U ku3Hby. XKypHan n3naércs ¢ 1965 r.

5. http://qotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITass 27€KTpoHHAs OuONMMoTeka xumuueckoro mnoprana «Chemnet», conepx ut
yaeOHble U MH(GOPMAIMOHHBIC MaTEepUaNIbI ISl MIKOJbHUKOB U yuuTene. B Heil MokHO HaWTH
Y4€OHUKHU  TIO o0mieit ¥ HEOpPraHM4ecKoW  XUMHH, OpraHM4eCKOM  XUMUH,
MYJIbTUMEANAMATEpUAIIbl, & TAKXKE 3aJauyd XMMHUYECKUX OJIMMIIMAJ C PELICHUSMH, 3aJa4u
BCTYIMUTEIbHBIX 9K3aMEHOB JIsl aOUTYpPHUEHTOB.

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

Nudopmanmonnsie  marepuanbl 00  onummnuagax:  MOCKOBCKOH — TOPOJCKOH,
Bceepoccuiickoii, Menneneesckor, MexnyHaponHou. IIpuBeneHsl 3agaud TEOPETHUECKUX U
HKCIIEPUMEHTANIBHBIX TYPOB, MOIPOOHBIE pEIIeHUs, CHUCKH U oTorpadun nodenutenei.

7. http://qotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema TUCTaHIIMOHHOTO OOYYCHUS, HAMPABICHHAs B IEPBYIO OUYepe/lb HA MOATOTOBKY
K OJIMMITAAJIaM BCEX YPOBHEH — OT MIKOJBHBIX 0 MexayHapoaHoit. CaT coaepKUT OrpoOMHOE
KOJIMYECTBO 33Jlay, CIPYNIUPOBAHHBIX Kak MO TeMmaMm, Tak M 1o oigumnuazaMm. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUUYECKUN MaTepuan U pa3oOpaHbl pelieHus
TUIOBBIX 33/a4.

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

HopTan o HaHoTeXHoJoTusM. OCHOBHas ejib — Pa3BUTUC 06p330BaHI/I5[ B oOJiacTu
HAHOTEXHOJIOTHH U MMOAr0TOBKA K HHTCPHCT-OJIMMIIUAAC 110 HAHOTCXHOJIOT'UAM.

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

Hanéxnas cnpaBounass nHOpMamus O XMMHYSCKHX 3JIEMEHTaX M WX CBOKWCTBaxX (Ha
AHTJIMICKOM SI3BIKE).

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

PYCCKOHSH‘IHHﬁ CalT 0 CBOMCTBAaX XMMHYCCKHUX 3JIEMEHTOB.

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

Hexommepueckuii  caliT  OHJaiH-O0Opa30BaHUS, COJEPKUT MHOIO  HMHTEPECHBIX
00pa30oBaTeNbHBIX KYpPCOB M BHUAEOJIEKLMH JAJs IIKOJBHUKOB, CTYJEHTOB M Yyuurtenei. Ectb
HECKOJIBKO KYPCOB 10 XUMUH.

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

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHpPE XHUMHUU
UH(POPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

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

[TopTan mo opraHrYeCcKOl XMMUU HA AaHTJIMMCKOM S3BIKE.

14. http://www.xumuk.ru

CaliT 0 XUMHHU: KJIACCUYCCKHUE y‘le6HI/IKI/I, CIIpaBOYHHUKH, OSHUOUKIOICAUN, ITOUCK
OpTraHU4YCCKUX U HCOPTraHNUYCCKUX peaKuHﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ pCaKHHﬁ.

15. http://orgchemlab.com/

CaiiT, moCBAIIEHHBIN MTPaKTUYECKON paboTe B 1aboparopuun

6.3. JlomoJTHUTEIbHbI€ HCTOYHUKH
1. Xumua. 10 xmacc. VYrayOnéuseli ypoBenb : yueOHuK/ B.B. Epemun,

H.E. Ky3smenko, B.1. Tepenun, A.A. [lpo3znos, B.B. Jlynun; nox pexn. B.B. Jlynuna. — M.:
[Tpocsemienue, 2022. — 446, [2] c.: ui.
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2. Xwmmsa. 11 kmace.  YruyOnénuenid  ypoBeHb @ y4ueOHuk/ B.B. Epemum,

H.E. Ky3bmenko, A.A. JIpo3nos, B.B. Jlynun; noxn pexn. B.B. Jlynuna. — M.: Ilpocemienue,
2022.—-478, [2] c.: un.

3. Xumws. YrayOneHHwsli ypoBeHb. 10—I11 kmaccel: pabouasi mporpamMma K JIMHUH
YMK B.B. Jlynuna: y4eOHO-METOINYECKOE nocooue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: llpoda, 2017. — 324, [1] c.

4. Meroanueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bmenko,
B.W. Tepenuna, A. A. [IpoznoBa u ap. «Xumusa. YrayOneHHeiii ypoenb». 10 kiacc / B. B.
Epemun, AA. Hpo3nos, n.B. Epemuna, B. n. MaxonuHa,
O. 1O. Cumonosa, 2.}0. Kepumos. — M.: Ipoda, 2018. — 339 c. : ui.

5. Meroanueckoe mocobue k yuebnuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
HpoznoBa u ap. «Xumus. YrinyoneHHslid ypoenb». 11 kmacc / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bosnkosa, H.B. @®upcrosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
170

6. Tycesa, E. B. Xumus s CIIO: yuebHO-MeTommdeckoe mocobue / E. B. I'yceBa, M.
P. 3uranmmna, [[. U. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkcr: snektpoHHblil // Jlanp : snexTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara oOpamenus: 14.10.2022). — Pexxum poctyma: s
aBTOPU3. NIOJIb30BATEIICH.

7. Yepnukosa, H. FO. Xumus B 1ocTynmHOM U3JI0XKeHUU: ydeOHoe mocodue ams cro / H.
1O. YepHukoBa. — 2-e u3na., crep. — Cankt-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — Tekcr: anekrponHbIi // JlaHb: anmekTpoHHO-0MOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532 (mara obOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. MOJIb30BATENEH.

8. IlleBuursina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBHunbiHa, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 2JIeKTpOHHBII
/| Jlaub: snekTpoHHO-OMOnmoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505
(mata obpamenus: 14.10.2022). — Pesxxum qoctyna: ajst aBTOPU3. TIOIb30BaTENCH.

9. bnunos, JI. H. Xumus: yueounuk ans CIIO / JI. H. bnunos, U. JI. Tlepdunona, T. B.
CoxkonoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-

7904-7. — Tekct: snekTpoHHBId // JlaHb: 3nMeKTpoHHO-OMONMMOTeuHas cucrema. — URL:
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https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexxum pocryma: s
aBTOPU3. IIOJI30BATEIICH.

10. TI'a6puensn, O. C., JIvicoBa, I'. I'. Xumus: kaura 1j1s mpenoaBaress: y4e0.-MeToI.
nocobue. — M. Akagemus, 2012. - 332 c.

11. Yepnukosa H. 1O., MemepsikoBa E. B. Pemaem 3aiaun 1o XuMum caMOCTOSITENIBHO:
yuebHoe mocodue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. —
328 c.

12. Pe3nukoB B. A. COOopHUK ynpaXHEHHH U 3a7a4 10 OPraHUYECKON XUMUU: ydyeOHOe
nocooue / B.A. PesaukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xanpuenko W. I'., JIubanor B. B. O0mas u HeopraHudeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anos — Cankr-IlerepOypr:
Jlanp, 2020. — 152 c.

14. Tabpuensn O.C. Xumus: yueO. ans crya. npod. yueo. 3aBenenuii / O.C. 'abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumus mis npodeccnid W CHEIHAIBHOCTEH TEXHHYECKOTO
npoduns: yueOHUK JUIsl CTyA. yupexaeHuil cpea. npod. oopazosanus / O.C. 'abpuensu, NU.I.
OctpoymoB. — 4-e u3f., crep. — M. : U3narensckuii neHTp «Akagemus», 2017. — 272 c.
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