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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI TUCITATLIAHBI
XUMUA

1.1 MecTo THCHMIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30oBaTe/ibHOI POrpaMMbI:

YyeOHast AUCIUITIHA «XUMUS» SIBISETCS 0053aTEIbHON YacThi0 00111e00pa30BaTEIbHOTO
UKJIA OCHOBHOHM mpodeccnoHanbHOi 00pa3oBaTeNbHOM MPOrpaMMbl MO  CHEIHATbHOCTU
43.02.16 Typu3sMm U rocTeIpUUMCTBO.

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero oo6OpazoBanusi ¢ ydetom @DPI'OC CIIO mo cnemmansHoctrn 43.02.16 Typusm wu
TOCTEMPUUMCTBO.

JlucuuniuHa HanpasieHa Ha popmuposanue OK 1o crennaibHOCTH:

Koo Haumenosanue komnemenyuu
KoMnemeHyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpodecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpellbl, PecypcocOepereHuIo,
NPUMCHSTh 3HAHUS 00 W3MEHCHHWH KJIMMaTa, MPHHIUIBI Oepe:KIMBOTO
MIPOU3BOJICTBA, Y()(PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX

1.2. Heaun u miianupyemMble pe3y/ibTaTbl 0CBOCHHUS TUCHUTIIUHBI:

Llenu AUCHUMITUHBL:

®opMupoOBaHUE y CTYAECHTOB MPEICTABICHHS O XUMUYECKON COCTABIISAIONIEH €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpa KaK OCHOBBI MPHUHSITHS PEIICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHOM CpEAE.

1.3 Mnanmpyembie pe3yabTaThl OCBOECHHSI 00IIE00OpPA30BATEJbHON IUCHHUIUIHHBI B
coorBercTBMU ¢ PI'OC COO

OO0mme (IMYHOCTHBIC H METANPeIMETHbBIEC) Pe3yIbTATHI:
B yacTu Tpy10BOT0 BOCIUTAHMS:
- TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0It00ue;
- TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOW WM COIMAILHOW HAIpaBICHHOCTH,
CHOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSTEIBHO  BBINOJHATH  TaKyHO
JIESITCIIbHOCTD;
- HHTEpEeC K pa3IndHbIM chepam mpodecCHoHaTbHON AesITebHOCTH,
ORJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
- CaMOCTOSATENBbHO (OPMYJIMPOBATh W aKTyaIM3HpPOBaTh TNPOOJIEMYy, paccMaTpwBaTh ¢
BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS JUIS CPaBHEHHS, KJIACCH(PUKAIUU H
00001IeHHS;
- OIPEICIIATH LIETH JISATEIIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHKCHHS;
- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SBJICHHSIX;
- BHOCHTH KOPPEKTHUBBI B JIEATECIHHOCTH, OICHUBATh COOTBETCTBHE pE3YJIBTATOB IEJISM,
OLICHUBATh PUCKH MOCIICICTBUI eI TCIbHOCTH,
- pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XXU3HECHHBIX MPo0OieM
0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
- BJIQJICTh HABBIKAMHU YYEOHO-HCCIICIOBATCIIbCKOW M IPOCKTHOW JIEATSIBHOCTH, HaBBIKAMH
pa3pemieHus mpoodieM;

3




W T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTuC Aucm 4

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BHIBUTaTh TUIIOTE3Y €€
peLIeHMs], HaXOAUTh apIyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP)KIECHUH, 3a1aBaTh NapaMeTphl
U KPUTEPUU PEIICHUS;

- QHAJIM3UPOBATh MOJIYUYEHHBIE B X0JI€ PELICHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKH OLEHUBATh UX
JIOCTOBEPHOCTbH, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCUTh 3HaHUS B [I03HABATENBHYIO U MPAKTHYECKYIO0 00JaCTH )KU3HEACATEIbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeiH;

- BBIJIBUT'aTh HOBbIE UJIEH, TIPEAJIaraTh OPUTrMHAIBHbBIC TOAXO0/Ibl U PEILICHMUS;

- COCOOHOCTH MX MCIIOJIb30BAHMS B TO3HABATEIBHOM U COIMAIEHON MPAKTHKE

B 00/12cTH HEHHOCTH HAYYHOI0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JAMAIOre KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTa B MOJHMKYIHTYPHOM MHUDE;

- COBEpPILUCHCTBOBAHHE S3bIKOBOM M UYUTATENbCKOM KYJIbTYphl KaK CpeACTBa B3aMMOACHUCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

- OCO3HaHUE LIEHHOCTH HAyYHOW JeSTENbHOCTH, I'OTOBHOCTb OCYILECTBJIATH HPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

OBJajleHHe YHUBEPCAIbHBIMH YU4eOHBIMH I03HABATEIbHBIMH 1CHCTBUAIMM:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBBIKAMU IOJy4YeHHs] HHPOPMALIUU U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITh TIOMCK, aHAIN3, CUCTEMATH3AIMI0O U MHTEPIPETANNI0 WHPOPMALUU Pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO03/1aBaTh TEKCTHI B PAa3JIMYHBIX (hopMaTax C y4eTOM Ha3HAYCHHS WHPOPMALUU H IEIEBOM
ayJUTOpPUH, BBIOUpAst ONTUMAIbHYIO (POPMY MPEICTaBIECHUS U BU3YyalIU3alluy;

- OIICHHMBATh JOCTOBEPHOCTH, JETUTHMHOCTH WH(OPMALWH, €€ COOTBETCTBHUE IPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- WCTOJB30BATh CPEACTBAa MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 3aJad ¢ coOJIoAeHHeM TpeOoBaHUM
DPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, PECypcocOepekeHus, TPABOBBIX U ITUYECKHUX
HOPM, HOpPM MH(OPMAITMOHHON 06€30I1aCHOCTH;

- BJIQJICTh HAaBBIKAMH PACIIO3HABAHMS M 3AIIUTHI HH(GOpMANY, HHPOPMAIMOHHOM 0€301TacHOCTH
JUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIFHOCTH H CAaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKON, MPOSKTHOM U COIMAIbHON AEATEIbHOCTH;
OBJiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

0) coBMeCTHas JIeSITEIIbHOCTD:

- MOHUMATh U UCTIONIb30BaTh MPEHMYIIECTBA KOMaH/IHOW U HHIMBHUIYaIbHON pabOTHI;

- IPUHUMATH L€ COBMECTHOU JESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JAECUCTBUS
[0 €€ JOCTWKEHHIO: COCTABJATh IUIAH ACHCTBUN, pacHpeneisTh PO C YYETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pPe3yIbTaThl COBMECTHOU PabOTHI;

- KOOpIWHHPOBATH W BBINOJHATH pabOTy B YCIOBUSAX pEATBHOTO, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOCHUCTBUS;

- OCYHIIECTBJISITh MMO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3JIMYHBIX CHUTYAIHSIX, TPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM

OnJiaieHHe YHUBEPCAIbLHBIMH Pery/IsTHBHBIMH JelCTBHSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX JIFOAEH IPU aHAJIN3€ Pe3yIbTaTOB €A TEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
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- pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYTOro YEJIOBEKa;

B o0J1acTH 3K0JIOrMYeCKOro BOCIIUTAHMSA:

- C(bOpMI/IpOBaHHOCTb 3KOHOFH‘ICCKOI>1 Ky.]IBTprI, IIOHUMAHUEC BIIMAHUA CcoraJIbHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHHME IPUPOJHON M COIMAIBLHON Cpebl, OCO3HAHUE
I00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

- TUTAHUPOBAHHUE M OCYIIECTBJICHUE JNEHCTBUIA B OKPYKAIOIICH Cpelle Ha OCHOBE 3HAHMS IIEJICH
YCTOMUYMBOI'O pa3BUTUS YEIIOBEUECTBA;

AKTHBHOE HETPUATHE JICHCTBHM, IPUHOCSIINX BPE]l OKPYKAIOIIEH cpeje;

- YMEHHE IPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBHS MTPEAIPUHIUMAEMbIX
JIEHCTBHMA, IPEAOTBPAIIATh UX;

- pacmnpeHHe OIIbITAa OACATCIIBHOCTHU BKOHOFHqCCKOfI HaHpaBJIeHHOCTI/I;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HUCCIIEeI0BATEIbCKOM, TPOSKTHOM U COLIMATbHOM e TEIbHOCTH.

JucuumimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl 00y4eHH I :

- BJAQJIETh CHUCTEMON XUMHUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TOHATHS
(XMMHUYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAss 000J09YKa atoMa, S-, p-, U-3J1eKTpOHHbIE OpOUTAIIH
aTOMOB, HWOH, MOJIEKYJIa, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIM CKeleT,
GyHKUIMOHATbHAS TPYIIa, PaauKal, HU30MEpHsi, W30MEpbl, TOMOJOTHYECKUM Psii, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJAEpIKAIINE COSTUHEHNUS, OUOJIOrMUECKU aKTHBHBIE BEIIECTBA
(yrieBojibl, KUpBI, OETKH), MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJSPHBIC
COCIMHEHUS, KPUCTAIIMUECKas pelieTka, THIbl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEaKIMU HMOHHOTO oOMeHa), pacTBop,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U CCoIanus, OKHUCITUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKON PEaKINK, XUMUYECKOE PAaBHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpPOEHHUs opraHmueckux BemecTB A.M. bByrtiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuidi 3akoH J[.MI. MeHneneeBa, 3akoH
COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3BIK XUMHUH, (PaKTOIOTUUECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUHU M OE€30MaCHOM HCIOJb30BAHUN BAXKHEHIIINX
HEOPraHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY U MPAKTUYECKON NEATENLHOCTH YEIIOBEKA;

- YMETh BBISBIATH XapaKTEPHbIE MPU3HAKK U B3aMMOCBSI3b W3YYCHHBIX TMMOHATUN, MPUMEHSThH
COOTBETCTBYIOIIME TMOHSATUSA MPU ONHCAHMM CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OPTaHWYECKUX BEIIECTB M WX TMPEBPAIICHUN; BBISBIATH B3aUMOCBS3h XHMHUYECKUX 3HAHHUH C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HCIOJh30BaTh HAWMEHOBAHUS XHUMHUYECKHUX COCAMHEHUN MEXKIyHApOIHOTO COI03a
TEOPETHUUECKON U MPUKIATHON XUMUU U TPUBHAIbHBIE HA3BaHUS BAXKHEUILIUX BEIIECTB (ITUJIEH,
aleTUJIeH, TIUIEpUH, (eHos, (opManbAeTHa, YKCYyCHas KHCJIOTa, TJIMIMH, YrapHBIA Tas3,
VIJIEKUCITBIN Ta3, aMMHaK, TalleHas W3BECTh, HETalleHas M3BECTh, MUThEBAs COJa M JIPYTHX),
COCTaBJISITH (POPMYJIBI HEOPTAaHMYECKUX W OPraHMYECKUX BEIECTB, YPAaBHEHMUS] XUMHUYECKHUX
peakiuii, OOBICHATH UX CMBICH, MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aITUCIMU YPaBHEHUN XUMHUYECKUX PEAKITHI;

- YMETh YCTaHABIMBATh NPUHAMICKHOCTh H3YUYEHHBIX HEOPraHUYECKUX M OpPraHUYEeCKUX
BEIIIECTB K OMNPEACIICHHBIM KjlaccaM W TPyMIaM COeAMHEHUMH, XapaKTepHU30BaTh MX COCTaB U
BOKHEUINIME CBOWCTBA; OMNpEAeNsATh BUIbl XUMUYECKMX CBsi3el (KOBaJleHTHAas, WOHHAs,
MeTaJIJIN4ecKasi, BOJOPO/IHAsS), THUIbl KPUCTAIIMYECKUX PEIIETOK BEUIECTB; KIACCUPHUIIMPOBATH
XUMUYECKHUE PEaKIINH;

- copMUpOBaTh MPENCTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MUpA, POJIU XUMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIIUICHUS U KYIbTYPhI
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JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOAWMOW il pEIIeHHUsS MPaKTHYECKHX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO U IPUPOJIHOM cperie;

- YMETb MIPOBOJIUTH PACUETHI [0 XUMHUUECKUM (POPMYJIaM U ypaBHEHUSAM XMMUYECKHX PEAKLUH C
UCIOJIb30BaHNEM (DU3UYECKUX BEIIMYMH, XapaKTEPU3YIOUIMX BELIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEILIECTBA; UCIOIH30BAThH
CUCTEMHbIC XUMHUYECKHE 3HAaHUSA JJS TPUHATHS pEIIeHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

- YMETh IUJIAHUPOBATh U BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT (TMpeBpalleHuss OpraHuyecKux
BEUIECTB IPU HArpeBaHHUM, IIOJYYEHHE OTUIEHA M M3YyYEHUE €ro CBOMCTB, KayeCTBEHHbIE
pEeaKuu Ha albJeruJibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypalus OelKOB MpU HarpeBaHUH,
LIBETHBIE PEAaKIMMU OEJIKOB; IPOBOAUTH PEAKLIMU MOHHOTO OOMEHA, ONpPEAENsATh CPEeay BOIHBIX
pacTBOPOB, KAaueCTBEHHbIC PEaKIMU Ha CyiabdaT-, KapOOHAT- M XJIOPUI-AaHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNbHbIE 3a7adyu no TemMaMm "Metamel" u "Hemeramnsr") B
COOTBETCTBUM C TMpaBWIAMU TEXHUKM OE€30MacCHOCTH MpH OOpaIllleHMH C BEIIECTBAMU H
7a00paTOpPHBIM 000pYIOBaHHEM; NPEACTABIATH PE3YIbTAaThl XMMHUYECKOTO SKCIIEPHMEHTa B
dbopMe 3amuicu ypaBHEHHI COOTBETCTBYIOLIUX peakiuii U (GOpMyIUpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YyJIbTaTOB;

- yMeThb aHaJU3UPOBATh XHMUYECKYI0 HH(OPMALHIO, TOTYy4aeMyl M3 Pa3HbIX HCTOYHHKOB
(cpencTB MaccoBoi nH(popMaryu, cetb IHTepHET U Apyrue);

- BJaJIeTh OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS BEIIECTB U XHUMHUYECKUX SIBICHHIA
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

- YMETb MIPOBOJIUTH PACUEThl [0 XUMHUUECKUM (OPMYJIaM U ypaBHEHUSIM XMMUYECKHX PEaKLUH C
UCIIOJIb30BaHNEM (U3UYECKUX BEJIMYMH, XapaKTEpU3YIOLIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchbl, 00beMa (HOpMaJbHbBIE YCIOBHSI) I'a30B, KOJIMYECTBA BEILECTBA; UCIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUSA M TPUHATHS pPEIIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM

- YMETh IJIAaHUPOBATh U BBIMOIHATH XUMHUYECKUM AKCIIEPUMEHT (TMpeBpallleHusi OPpraHUuYeCcKuX
BEUIECTB IIPU HArPEBaHMM, IIOJYYEHHE OTUIIEHA M M3YyYEHUE €ro CBOMCTB, KadeCTBEHHBIE
peaKIy Ha aJlbJEeTruabl, KpaxMai, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB IpH HarpeBaHHH,
[[BETHbIE PEAKLUU OEJIKOB; MPOBOAMTH PEaKIMM MOHHOTO OOMEHa, ONpeAessATh Cpeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIE peakIuu Ha cyiabdar-, kapOoOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHHUS; pelaTh SKCIEepUMEHTalbHble 3agauu nmo TemaM "Mertamnsl" u "Hemeramns") B
COOTBETCTBUU C IMpaBWJIaMHU TEXHUKM O€30MacHOCTH MpH oOOpalleHuu C BeUleCTBaMH U
7a00paTOpPHBIM 000pPYIOBaHMEM; MPEACTABIATH PE3YJIbTaThl XUMHYECKOTO SKCIIEPUMEHTa B
dbopMe 3anucu ypaBHEHHH COOTBETCTBYIOLIUX peakUMil U (GOpMyIupOBaTh BBIBOABI Ha OCHOBE
ITUX PE3YyIbTaTOB

- cOpMHPOBATH MPEICTABICHUS: O XUMUUECKOU COCTABIISIONICH €CTECTBEHHOHAYYHON KapTUHBI
MHpa, POJIM XUMHUH B MO3HAHUU SIBJICHUN TPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs MPaKTHYECKHX
3a]a4 ¥ 9KOJIOTHYecKH 000OCHOBAaHHOI'O OTHOULICHHUSI K CBOEMY 3/I0POBBIO M IPUPOTHOM Cpejie;

- YMeTh COOJI0aTh MPaBUJIa HKOJIOTMUECKU 11€JecO00pa3HOro MOBENEHUsI B OBITY U TPYIOBOM
JEATEIIBHOCTH B IIENIAX COXPAHEHMs] CBOETO 3J0POBbsl M OKPYXKAIOLIEH NPUPOAHON CpENbI;
YUUTHIBaTh OMACHOCTH BO3JCHCTBHUS Ha JKUBbIE OPraHU3MBbI OIPE/IECICHHBIX BELIECTB, TOHUMAs
CMBICTI IOKA3aTelsl IPEIeIbHON JOMYCTUMON KOHIIEHTPALUH.

2. CTPYKTYPA U COJEP KAHUE OBIIIEOBPA3OBATEJIBHON JUCIIUITIJIMHBI
2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl
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Buj yueOHoi1 padoThI

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI AU CHUTITHHBI 46
B T.Y.

OcHoBHOe coJep:kaHue 40
BT. 4..

TEOpETHYECKOe 00yUeHne 21
MPAKTUYECKHUE 3aHSITUS 9
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IEP:KaHME (COTEepPKAHME 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudecKoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4

IMpomexyrounas arrectamus (aupdhepeHInPOBaHHBIN 3a4eT)

2 cemecTp
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PIYTUC Aucm 8
2.2. TemaTnuecKHuii IJIaH U CoJep:KaHUE TUCIHILIMHBI
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE dopMupyemMble
pa3aesioB U TeM JIaDOpaTOpHbIE M NPAKTHYECKNE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTEHIMH
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA OK-1
OK-7
Tema 1.1. OcHOBHOE co/iep:KaHue OK-1
Crpoenne atomoB | TeopeTrnueckoe o0yueHue OK-7
XUMHYCCKHUX CoBpemeHHass MoJelb CTpoeHHsT aroMa. CHMBOJIMYECKMM S3bIK XUMHHM. XUMHUYECKHH 3JIEMEHT.
3JICMCHTOB 1 DnekTpoHHas KoHUrypauus aroma. Krmaccupukamnus XUMHYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
npupoza BasleHTHBIE ~ 3JIEKTPOHBL. BaneHTHOCTD. OnexTpoHHas  OpUpoja  XUMHUYECKOH CBS3U. 2
XUMHUYECKOM DNeKTPOOTPUIATEIbHOCTh. BUIBI XUMHUYECKOW CBs3M (KOBaJICHTHAs, HOHHAs, MeTaJJIM4ecKas,
CBSA3H BOJIOPOJIHAS) U CIIOCOOBI €e 00pa30BaHuUs
IIpakTuyeckue 3aHATHS
Nel. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKON CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATypE MEXIYHApOJHOIO COK3a TEOPETUYECKOM U MPUKIAJHOM XUMHUM M TPUBHAIBHBIX
Ha3BaHMM ISl COCTABJIEHUS XMMMUYECKUX (OPMYJ JIBYXaTOMHBIX COEIUHEHHH (OKCHAOB, CyIb(HIIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 1
[IpakTrueckue 3a7aHusl HA YCTAaHOBIICHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHX JIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHMX JJIEMEHTOB M UX COEAMHEHHUM B COOTBETCTBUU C
nojoxxeHueM lleprnoandeckoi CUCTEMBI.
Tect «CTpOGHI/IC AdTOMOB XMMHWYCCKUX 3JICMCHTOB U IIPUPOJa XHUMHYECKON CBSI3H.
Tema 1.2. OcHoBHOE coaepkaHue OK-1
Iepuoauyeckuii | [lpakTHyeckne 3aHATHS OK-7
3aKOH M Ta0muna [ No2, [Tepuoanyeckass cucreMa xuUMHdeckux osiaeMeHToB JI.M. MennenceBa. DU3HUECKHI CMBICIT
AN. Menneneesa |[Tepuonmueckoro 3axoma J.J. MeHnencesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMIYECKHX
JJIEMEHTOB, O0pa3yeMbIX HMH TMPOCTHIX W CIIOXKHBIX BEIIECTB B COOTBETCTBHHM C IOJIOKCHHEM 1

XUMHYECKOro osyieMeHTa B Ilepmonmyeckoi cucreme. MUPOBO33PEHUYECKOE M HAydyHOE 3HAYECHHUE
Ilepuognueckoro 3akona JI.MI. Menneneesa. Ilpornosst JI.MI. MengaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.
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Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN Ha XapaKTepHU3alUI0 XUMHYECKUX
3JeMEHTOB «MeTammnyeckne / HEeMETAIIMYECKHE CBOMCTBA, AJICKTPOOTPHUIATEIIPHOCTh XMMHYECKUX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B MEPUOJUYECKON CUCTEME
xuMudeckux djemenToB .M. MenaeneeBay

OK-1
Pa3nen 2. XuMunueckue peakuuu
OK-7

Tema 2.1. Tuner OcHOBHOE CO/Iep:KaHue OK-1
XUMHUYECKHUX Teopernueckoe o0yuenune OK-7
peakuui KnaCCI/I(bI/IKauI/Iﬂ W TUIIBI XUMUYECKUX peaKL{I/Iﬁ C Yy4acTHEM HEOPraHMYCCKHUX BCIICCTB. CocTaBiienue

YPaBHCHHI PEAKIUi COCAWHCHHS, PA3JIOKCHHS, 3aMCIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUs,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsT OKHUCIEHUs-BOCCTaHOBICHUS. CTeneHb oOkucieHus. OKUCITUTENh U BOCCTAHOBHUTEIb.

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOIO

Oanmanca. OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH B TPUPOJIE, MPOU3BOJACTBEHHBIX IMPOIECCaX H

YKA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKHe 3aHATHSA

Ne3. KonndecTBeHHbIE OTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYEThI

[0 YPaBHEHUSIM XMMHYECKUX peakuuidl. Moib Kak eauHuIa KOJMYecTBa BellecTBa. MolsipHas macca.

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

IJIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUi C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cogepkaHue OK-1
OIEKTPOITUTHECK | Tegpernueckoe oGyuenue OK-7

1 QUCCOLIHAIINS U
WOHHBIA 00MEH

Teopus aneKTposUTHYECKOW nucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuun HOHHOTO
oOMeHa. CocTaBiieHHE peaklUid MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUsI HA COCTABJIEHUE HOHHBIX PEaKIuil

JlabopaTopHble 3aHATHSA

Nel. JIaGoparopHas paboTa “TUIBl XUMHUYECKUX PEaKIun”.
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HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBeeHne peakiiuiit HOHHOTO0 0OMEHa, ONPESIICHUE CPE/Ibl BOTHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKINil
. OK-1
Pa3nean 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEleCTB OK-7
Tema 3.1. OcHOBHOE coJiep:KaHue OK-1
Knaccupuxanus, | Teoperndeckoe o0ydenue OK-7
HOMCHKTATYPA M |TThenver Heopranmueckoil xumun. Kiaaccubukanus HEOPraHHYECKUX BeliecTB. I[IpOCThIC H CIOXKHBIC
CTpOCHHC BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCUIBI, KUCIIOTHI, COJTH). B3auMocBs3b
HCOPraHMiCCKUX | yoopranndyeckux BEIIECTB. ArperaTtHble COCTOSHMS BemiecTBa. Kpucramimdeckue . amopdHbIE
BCIICCTB BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIsIpHAs, WOHHAs, METaJInYecKasi).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIICTKH. 3aBUCUMOCTh
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BHJA XMMHYECKON CBS3M M THIA KPHUCTAUIMYECKOW PEIISTKH.
[TpyuyrHBI MHOTOOOPA3Us BELIECTB
[MpakTuyeckue 3aHATHA
Ne4, Homenkiiatypa HEOPraHHYECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 UX XUMUYECKOM
(hOopMyIIbI UK COCTaBICHHE XUMUIECKON (hOPMYIIBI HCXO/I U3 HA3BaHMSI BEIIECTBA 110 MEXTYHAPOIHOMN
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.
Pemenne mpakThyeckux 3aJaHUN MO KIacCH(PHUKAIMU, HOMEHKIAType M XUMHYECKUM (opmynam
HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIM Tra3, YIJIEKHCIBIA Tra3, aMMHaK, ramieHas
W3BECTb, HETallleHast U3BECTh, MUThEBAas COAA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, OMPEIETSATh MPUHAJIC)KHOCTH K KJIacCy.
HcTounuku xumuueckoi nHpopmaIuu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHeT u n1pyrue).
ITouck nabOopManmu 1Mo Ha3BaHUSAM, UACHTH(GUKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®uznko-| OcCHOBHOE coiep:KaHNe OK-1
XHMHYECKHE Teopernueckoe o0yueHue OK-7

10




W T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PIYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
PrYTUC Aucm 11
CBONCTBA Mertamnel. O0upe ¢uzndeckne U XUMHUYECKHE CBOMcTBa MeTaiwioB. CriocoObl mosydeHus. 3HaYeHUE
HEOPraHM4YCCKUX  |MeTajyIOB M HEMETA/VIOB B MPUPOJE U KU3HEACATEIBHOCTH YeJIOBeKa M opraHu3MoB. Kopposus
BCIIECTB METAJUIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU
Hemerannpl. OOmue ¢u3nueckue W XHMMHYECKHME CBOMCTBA HEMETaNIOB. THIHWYHBIE CBOMCTBA
HemerawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUI,
BBICHIMX OKCHJIOB U THAPOKCHJIOB
IlpakTHYecKkHe 3aHATHS
NeS. CocraBiieHne ypaBHEHU XUMUYECKUX PEAKLUN C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPTAHUUECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaUIOB, HEMETAUIOB W aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THAPOKCUIOB; HEOPraHUYECKUX COJeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
Pemrenne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOWCTBA, COCTaB, MOJYYEHUE U
0e30macHOE WCIIOIb30BAHUE BAXHEHUIIUX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOM
JESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue OK-1
Unentuduxauus | JlaGopaTopHble 3aHsTHS OK-7
HCOPraHWHCCKUX | No2, JTaGopaTopHas paboTa «neHTH(HKAL HEOPTAHMIECKUX BEIIECTBY.
BeLICCTB PelleHne SKCIEPUMEHTATBHBIX 3a4a4 [0 XMMHYECKMM CBOMCTBAM METAIOB M HEMETAIOB, IO
pacro3HaBaHUIO U TTOJIYYCHHUIO COSAMHEHUN METANIOB U HEMETAJIIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCHOIb30BaHUEM HX (PU3MKO-XUMHUYECKUX CBOMCTB,
XapaKTEepPHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyiabdaT-, KapOoOHAT- U XJIOPHUI-
AQHUOHBI, HA KATUOH aMMOHUS
KonTponbHas paborta «CBOHWCTBa HEOPraHUYECKUX BEILIECTB)»
. OK-1
Pasznea 4. CTpoeHue 1 CBOIiCTBA OPraHNYeCKUX BelleCTB OK-7
Tema 4.1. OcHOBHOE co/Iep:KaHue OK-1

11
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Knaccuduxanus, | Teopermueckoe o0yueHue OK-7
CTPOCHUE U [losiBiieHHE M pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipenmer oprannueckon xuMun. Mecto u
HOMCHKJIATypa 3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHMYECKUX XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
BELICCTB OCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytiieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHMS MOJIEKYJl. MI30Mepus U u30MepHI.
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmmel kimaccuUKauyd — OpraHUYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLUUIBL  HOMEHKJIATYPbl  OPraHUYeCKUX
coequHeHuil. [loHsTHE 00 a30TColEp)KalMX COEJUHEHHSX, OMOJIOrMYECKM aKTHBHBIX BEIECTBaX
(yrneBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTHYecKkue 3aHATHA
Ne6. HomeHkiiaTypa OpraHM4ecKuX COeIMHEHHUH OTIENbHbIX KJIACCOB (HACHIILIEHHbIE, HEHACBIICHHBIE U
apoMaTHYECKHUE YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIENIBHBIX
KJIACCOB, HCIIOJIb3Ys MX HAa3BaHUS IO CHUCTEMAaTHYECKOM U TpPUBHUAJIBHOW HOMEHKJAType (3THJIEH,
alleTWIeH, MJIMLEpuH, (eHoid, (GopMaibAerus, YKCycHas KHCIoTa, IMuiuH). Pacdersl mpocreifmeit
(hopMyJIbl OpraHn4ecKoi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHoBHOE coep/KaHHe OK-1
CaoiicTBa Teopernueckoe oGyuenue OK-7
OpraHu4YeCKuX OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACNBHBIX KJIacCoB (OCOOEHHOCTH
COC/TMHEHHU KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psl v oO1as popmynna; U3oMepus;
¢bu3nyeckre CBONCTBA; XUMHUECKHE CBOMCTBA; CIOCOOBI NOJTYUYEHHUs):
— IpenenbHbIE YITIEBOAOPOAB! (AJIKaHbl M LUKJIOAJIKaHbl). ['OpeHre MEeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIEBOJIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;
— HemnpenenbHble (aJKEeHbI, aJKUHBl M aJIKaJWeHbl) U apOMAaTUYEeCKUE YIJIeBOJIOpoAbl. [ opeHue
alleTHJICHA KaK HCTOYHUK BHICOKOTEMIEPATYPHOTO MJIAMEHU JIJIsl CBAPKU M PE3KH METAJJIOB

12
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— KHCJIOPOACOAEPIKaIINe COCTUHEHNS (CTUPTHI M (PEHOIIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, aTbICTUIbI
U KETOHBI, >KUpPbI, yrieBojsl). llpakTuyeckoe HpUMEHEHHME STWIECHIVIMKOJA, IJHULIEpHHA, (eHoma.
[Ipumenenne Qopmanpaernaa, ameraibJeTHAa, YKCYCHONH KHUCIOThL. MpblUla Kak COJMM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoromI1e CBOWCTBA MblLiIa
— a30TcoJep)Kallhe COEQUHEHUs (aMUHBI M AMHHOKUCIOTHI, Oeyiku). BbIcOKOMOEKysipHbIE
COEUHEHUS (CHUHTETUYECKHE U OMOJOTrMYecKU-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys 3THJIeHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIOJIb30BaHUSL.
I'enernyeckas CBS3b MEXKY KJIaCCAMH OPraHUYECKUX COEIMHEHUN
IlpakTH4yeckue 3aHATUSA
Ne7. CpoiicTBa OpraHMYeCKMX COCIMHEHMH OTAENbHBIX KJIAcCOB (TpUBHMAJIbHAS M MEXIyHapoJaHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIIOAJIKaHbI),
HenpeaeabHble (AIKEeHbI, JIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHI, aIbJAETUABl U  KETOHbl, AaMHHbI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS. 3aJaHusl Ha COCTABJICHHME YPAaBHEHHM XUMMUYECKHX PEaKLUH C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUH UX COCTaBa M CTPOCHUS
Ne8. CocraBnenue cxeM peakuMid (B TOM YHCIE IO NPEAJOKEHHBIM IIeToYKaM IpeBpalleHuit),
XapaKTepU3yIOMIUX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN OTAENBHBIX KJIacCOB, CIIOCOOBI
UX TOJIY4YEHHs M Ha3BaHME OPraHMYECKHX COCIMHEHUN II0 TPUBHAIBHOM MM MEXIYyHApPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIIAType.
Pemenne nNpakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COEJTMHEHHI OT/AEIbHBIX KIACCOB
JlabopaTopHasi padora
Ne3. JIaGopatopHas pabota “IIpeBpaleHuss OpraHMUeCKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyuyenue sTuneHa u U3y4eHue ero cBOMcTB. MoaennpoBaHue MOJIEKY U XUMAYECKUX MPEBpALCHUN
Ha IIPUMEpPE dTaHa, STUIECHA, alleTUIIEHA U JIp.
Tema 4.3. OcHOBHOE co/iep:KaHue OK-1
Unentngukanus | Teopernyeckoe 06yuenue OK-7
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OpPraHU4eCKUX buooprannueckue coenuHeHus. llpumenenue u Ouosiornyeckas poib YrieBoaoB. OxucieHue
BEILIECTB, UX yIJIE€BOJAOB — HCTOYHHUK D3HEPrUM >KUBBIX OpraHu3mMoB. OOjacTu NpUMEHEHHS aMMHOKHCIIOT.
3HAYECHUE U [IpeBpamenust OenkoB mumM B opraHu3Mme. buonormyeckue ¢yHkuum OenkoB. buonornyeckue
IIPUMEHEHUE B ¢GyHKUIMU kUpOB. Posib OpraHnyeckoi XUMHUM B pellIeHUH Ipo0JIeM MUILEBOH 6e3011acCHOCTH
OBITOBOM U Ponp opranuueckoil XUMHMM B pPELIEHUHM MPOOJIEM 3SHEPreTHdecKkoil 0e3011acCHOCTH, B Pa3BUTHU
Hp0H3BOHCTB€HHOI7'I MCIUIUHBI, CO3JAHNH HOBBIX MaTCPHAJIOB, HOBBIX HCTOYHUKOB DHCPTHUHU (aﬂbTepHaTI/IBHLIe HUCTOYHUKU
JAEATEIIbBHOCTH sHeprun). OnacHOCTb BO3JEHCTBHS Ha KMBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX
4CJIOBCKa KJIacCOB (YTJII€BOAOPOABI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKHUE TPOM3BOJHBIC, ANBICTUIBI U JIp.),
CMBICJI ITOKA3aTelIsl IPEAEIbHO TONYCTUMON KOHLICHTPALUK
JlabopaTopHble 3aHATHSA
Ne4, Jlaboparoprast pabora: “UneHTndukamnmsi OpraHu4ecKuX COCTUHEHUHN OTICTbHBIX KIacCOB”
WnenTudukanus opraHMuecKuX COeIMHEHUN OT/IeNbHBIX KJIACCOB (Ha MpUMepe allbJeruaoB, Kpaxmalia,
YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJb30BAaHHEM UX (PU3UKO-XMMHUYECKHX CBOWCTB H
XapaKTepHBIX KadyeCTBEHHbIX peakuui. JleHarypanus Oenka npu HarpeBaHuu. L[BeTHble peakuuu
O0enKoB. [IpakTHKO-OPMEHTHPOBAHHBIE 3aJAHHMS 110 COCTABICHUI0 XUMHYECKHX pEaKIUi ¢ ydacTHEM
OpPraHN4YCCKUX BCHICCTB, B T.4. UCHOJB3YCMbIX IS UX I/II[GHTI/I(I)I/IK&I_II/II/I B 6I>ITy U IMPOMBIIIIJIICHHOCTH.
KonTponbHas pabota «CTpoeHHE U CBOWCTBAa OPTaHUUYECKUX BEIIECTBY.
Paspean S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 85:%
CxkopocTb OcHoBHOE coaepxaHue OK-1
XUMHYECKHX Teopernueckoe o0yueHue OK-7
peakuuii. CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BeEIIECTB,
Xumuueckoe KOHLICHTPAllUM PEArupyroLIMX BEIIECTB, TEMIEPATYphl W IUIOIAAM PEAaKLHMOHHOW IIOBEPXHOCTH.
paBHOBECHE TennoBsie 23 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIHH.
OOparuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJl JeHCTBHEM pPa3ITHYHBIX
(akTOpOB (KOHLIEHTPALIMs PEareHTOB WU MPOIYKTOB PEAKIINH, AaBlIEHUE, TEMIIEpATypa) UIsl CO3AaHUS
ONTUMAJIbHBIX YCIOBUM IIPOTEeKaHUsl xuMudeckux npoueccos. IIpunnun Jle [larense
IIpakTHYecKkHne 3aHATHA
Ne9. Perienne nmpakTUKO-OpMEHTUPOBAHHBIX 3aJlaHUM HA aHaIM3 (PaKTOPOB, BIUSIONIMX HA W3MEHEHHE
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CKOpPOCTH XMMHUYECKOH PEaKIMH, B T.4. C MO3UIMUN 3KOJOTHUYECKH [EIeCO00pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM IEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOM Cpebl.
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHenue npuHuuna Jle-Illarense it
HAXOXJCHHUS HAIpPaBJICHUS CMEILIECHUS PABHOBECHS XHUMHUYECKOM peakiuu W aHanu3 (aKTopoB,
BIIMSIFOIIMX HA CMEIICHNE XUMHYECKOT0 PABHOBECHSI
OK-1
Pazpgea 6. PacTBOpbI OK-7
Tema 6.1. OcHOBHOE coJiep:KaHue OK-1
ITonsiTHE O Teopernueckoe odyuenune OK-7
pacTBopax PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 101 pacTBOpeHHOro BeuniectBa. (CMbICT TOKa3aTessd IPEAeTIbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOil 0€30MacHOCTH.
[IpaBmiia sKoNOrMUYECKU L€1eco00pa3HOro MOBEAEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B ILEIAX
COXPAaHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOIHON CPEJbl; OMACHOCTb BO3JEHUCTBUS HAa KHUBBIC
OpraHMU3MBbI ONPE/ICIIEHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPBI, UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOM3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE CO/IEp/KAHIE OK-1
ccnenosarne JlaGopaTopHubie 3aHATHS OK-7
CBOWICTD PAacTBOPOB 5, JlabopaTtopHas pabota «[IpuroroBieHue pacTBOPOB».
[TpuroroBneHre pacTBOPOB 33AaHHOM (MaccoBOM, %) KOHIEHTpaLUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieNIEHNE CPeibl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Paspnen 7. Xumusi B ObITY M IPOM3BOACTBECHHOM JeSTEJbHOCTH YeJI0BeKa OK-1
Xumust B ObiTy 1 |OCHOBHOE COIEpPKAHHE OK-7
NPOU3BOJACTBCHHOH | TeopeTnyeckoe oGyueHue
ACATCIIEHOCTH Hogelimme mocTHXeHNsT XUMAYECKON HAYKA W XUMHUYECKOW TEXHOJIOTUH. Poih XumMun B obecrieueHnn
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YyeaoBeKa HKOJIOTUYECKOM, SHEPreTUIECKOM 1 MUIIeBO 0€30MacHOCTH, Pa3BUTUN MeTUIMHEI. [IpaBuia moucka u

aHaJlM3a XUMHYECKOM HH(OpMalMM U3 Pa3IMYHBIX HCTOYHUKOB (HayuyHas M ydeOHO-Hay4yHas
JTUTEepaTypa, CpeAcTBa MaccoBoii nH(popmanuu, cetb HTEepHET)

HpaRTn'{ecmle 3AHATHSA

Ilouck m aHanu3 KEHCOB O NMPUMEHEHUH XUMHUYECKUX BEIECTB M TEXHOJIOTMH ¢ ydeToM Oymyien
npoeCCHOHABHON ~ JEATENIBHOCTH 10  TeMaM:  BaKHEUIIME  CTPOWTENbHBIE  MaTepHAIbI,
KOHCTPYKLMOHHBIE ~MAaTe€pUaibl, KpPAaCKH, CTEKIO, KEepamMHuKa, MaTepuaabl Ui DIEKTPOHUKH,

HAaHOMAaTepHaJIbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHMKM DJHEPrUM, OPraHUYECKUE W MHUHEpaJIbHBIC 4
yaoOpeHus, IeKapCTBEHHbIE BELIECTBA, OBITOBAs XUMUSI.

3amura: [lpencraBienne pe3yabTaToB pelieHus: KecoB B (hopMe MUHHU-I0KJIa/1a C Ipe3eHTaluen

IIpoMe:xxyTOo4YHast aTTecTallUs 0 AUCHMILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2 cemecTp
Bcero 46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
paodot

OcHoBomonaralomuM  TpeOOBaHMEM K pe3ylbTaTaM OCBOCHHS XUMHH  SIBISIETCS
c(OPMHUPOBAHHOCTh y 00YUaIOIIUXCSl YMEHUH UCCIIEI0BaTh XUMHUECKUE NTPOLIECCHI U ABJICHUS, B
YAaCTHOCTH, IJIAHUPOBATh U MPOBOJUTh XMMHUECKHUE SKCIIEPUMEHTHI, UCCIEN0BATh BEIIECTBA U
IPOBEPATh TUIIOTE3bl, UHTEPIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB, IPOBOIUTH PAcUEThI 110
XUMHYECKHM (OpMyJaM U YpaBHEHHSIM XMUMHUYECKHX PEaKIHid, MPOTHO3UPOBATH MOCIEACTBUS
XUMHUYECKHX MPUPOJTHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX IpoleccoB. JlabopaTopHble pabOThI
COCTABJIAIOT BAXKHYIO YacTh Y4eOHOIO Mpoliecca 1Mo XMMUW U HalpaBlieHbl Ha (OPMHUPOBAHUE Y
0o0yyaroImuxcsi MPaKTUYECKUX YMEHHUH, B T.4. CIIOCOOHOCTEH YCTaHABIUBATh CBSA3M MEXIY
TEOPETUYECKUMHU TIOJIOKECHUSAMHU M SKCIIEPUMEHTATBHBIMH JJAHHBIMH.

KayecTBeHHOE BBINOJIHEHHE JTaOOPAaTOPHBIX padoT TpeOyeT Haluuus y oO0ydarolmuxcs He
TOJIbKO COOTBETCTBYIOIUMX IPAKTUUYECKUX HABBIKOB (COOJIIO/IEHUE TEXHUKU O€3011aCHOCTH,
cOOpKa YCTaHOBOK, IIPUTOTOBJIEHNE PEAKTUBOB U IIp.), HO U 3HAHUN TEOPETHUYECKOr0 MaTepuana
[2, 3]. OmaumM w3 cmocoOOB MOBBIMIEHUS 3(PPEKTUBHOCTH BBHIMOJHEHHUS OO0YJaIOUMHUCS
7a0opaTOpHbIX paboT sBISETCS MNPEACTaBICHUE METOAMYECKMX pPEKOMEHJaluil Mo ux
BBINTOJIHEHHUIO B BUJIE CIICIIHAIBHBIM 00pa3oM 0(OPMIICHHBIX HHCTPYKIHH [4].

Copnepxanue xoJa BBIIOJIHEHUS JIaOOpPaTOpHOW PabOThl MOXKET OBITh MPEICTaBIECHO B
dbopMe TabIHIIBI, COCTOSIIEH U3 HECKOJIBKIX CMBICTIOBBIX OJIOKOB:

1. Boripocs! 1 3a1aHus 17151 TOJTyYEHHSI JOMTyCKa K BBIMOJIHEHUIO JIAOOPaTOPHON pabOTHI.

2. O0opynoBaHue U TTOCY/1a, PEaKTUBHI.

3. OmnucaHue KaXAOro OIBITA, 3alJJaHUPOBAHHOTO B JabopaTopHOil palote, B BHJE
IrOpUTMa BBINOJHSAEMBIX B XOJ€ JKCIIEPUMEHTa JAEeUCTBUN (IIOCIEAOBATEIBHOCTH IIATr0B,
KaX/IbIi N3 KOTOPBII OMMCHIBAET 3aBEPLICHHOE JICHCTBHE).

4. Borpochl U 3a/laHus K ONbITaM, UMEIOILIUE CBOEH II€JIbI0 aKIIEHTUPOBaTh BHUMAaHUE Ha
TEXHUKE O€30MacHOCTH, OCOOEHHOCTSX MpPOTeKaHHUs SKCHEPUMEHTa, aHajau3e, oOpaboTke U
000CHOBAHNH MOJYYEHHBIX PE3Yy/IbTATOB.

CrpyKTypupoBaHHE U TpejacTaBieHUEe UHPOpMaluu O JabopaTOpHOIl paboTe MOMOXKET
oOy4aromuMcs MpH MOJArOTOBKE K 3aHATHUIO, aKTUBU3UPYET MX MO3HABATENIbHYIO JNESTEIbHOCTD
BO BpeMsl €€ BBINOJHEHMS, a TaKKe MO3BOJUT BBICBOOOJUTH OMOJHUTEIbHOE BpeMs Ha
IIPOBEJICHUE 3aIlJIAHUPOBAHHBIX ONBITOB, 00Jiee JIeTAIbHBIN aHaIN3 MOITYYEHHBIX PE3yIbTaTOB U
peduiekcuro.

[IpakTHKO-OpHUEHTUPOBAHHBIE  SBISIOTCS  OJAHMM M3  CHOCOOOB  peanusaluu
npoeCCHOHATBHON IMOJATOTOBKM B JUCHMIUIMHE «XUMHA». [IpakTHKO-OpHEHTHUPOBaHHbIE
3aJJaHUs BKIIIOYAIOT HH(OPMALIMIO «U3 KU3HW» U HAMPaABJICHbI HA BHISIBICHUE 3HAHUN CTYJIEHTOB
00 okpyxaroliem mupe, (GOpMHUPOBAHHE MPAKTUYECKHX YMEHUH W HABBIKOB, B TOM YHCIE C
HCIIOJIb30BaHUEM 3JIEMEHTOB NpPOo(decCHoHaANbHON AesTenbHOCTH. [Ipyu BbIMOIHEHHE MPAaKTHKO-
OpPUEHTHPOBAHHBIX 3a/laHUI CTYIEHTHI HE TOJBKO PEIIAOT JIMYHOCTHO-3HAYMMBIE MPOOJIEMBI C
MCIIOJIb30BaHUEM MPEIMETHBIX 3HAHUM, HO U OCBAaMBAIOT 3JIEMEHTHI OOIINX KOMIETEHIIUH.

Llenb MpakTUKO-OPHEHTUPOBAHHBIX 3a/laHUI — «IOTPYKEHHE» B PEIICHUE CKU3HEHHON
3ajaud. Marepuasbl JUIsl COCTaBIEHUS! TaKUX 3aJaHUM JOJDKHBI OBITH B3SITHI M3 OKpYXKarouleu
NeMCTBUTENBHOCTH, JOJDKHBI OBITh MHTEPECHBI 00YYarOIUMCS U JJOJDKHBI MOTUBHPOBATh UX Ha
ITOMCK BAPUAHTOB PEIICHU.

C TOukM 3peHHUs HaNpaBIEHHOCTH MPAKTUKO-OPUEHTHPOBAHHBIC 3aJaHHs JEIiAT Ha
3aJlaHUs, CBSI3aHHBIC C JKU3HBIO, MPAKTUYECKON MAEATEIBHOCTBIO, HA 3aJaHUs (CGKUTEHCKOIO»
colepKaHusA, Ha 3aJaHus MPO(OPUEHTAMOHHOW HANpPaBICHHOCTH, CBA3aHHbIE C OyayIei
npoeCCHOHATIBHON 1€ TEbHOCTBIO.
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Kpome toro, mo ¢opme moucka pemieHus MPaKTHKO-OPUEHTHPOBAHHBIE 3a/laHHUsI MOKHO
pa3enuTh Ha TEOPETUUYECKHE, PACUETHBIE U SKCIIEPUMEHTAIbHO-TEOPETUYECKHUE.

Pemenne teopernyeckux 3ajaHUil  TO3BOJIAET PAa3BUBATh JIOTMUECKOE MBILIUICHUE,
(GopMHpOBaTh MOHATUHHBIN almapar, CBA3bIBAaTh TEOPETHUECKOE 3HAHMS MO0 TUCLUIUIMHE C UX
IIPUMEHEHUEM B HOBOW CUTYalUH.

B pacderHbix 3amayax oOywaroliuecs YCTaHABIMBAIOT 3aKOHOMEPHOCTH, CBSI3U MEXIY
BEJIMYMHAMU, UCIIOIb3Ysl MOAXOASIIMN MaTEMaTUYECKUH anmnapar.

[Tpy BBINOJIHEHUHU HKCIEPUMEHTATBHO-TEOPETHUECKUX 3a/laHUil 00ydaroluecs: ONbITHBIM
IIyTEM Ha OCHOBE 3HAHUI PEIIAIOT IPAKTUYECKUE 3a0aUU.

Cnenyer OTMETHTh OCOOEHHOCTH  IPAKTHUKO-OPUEHTUPOBAHHBIX  3aJay, KOTOpHIE
HE00XO0IMMO 3aKJIaJIbIBaTh PU UX IPOEKTUPOBAHUH:

— HaJIM4YMEe IO3HaBaTEeNbHOH, NMPo(ecCHOHAIBHON, COLMANbHOM 3HAYUMOCTH, KOTOpas U
MOTHBUPYET 00yUaOIINXCS;

— HQJIWYHUE CIOXKETa, CUTyallud WJIM IpOOJIEMBbI, JUIsl pa3pelieHus KOTOpoil HeoOX0oAuMO
UCIIOJIb30BaTh 3HAHMs, YMEHHUS U3 pa3HbIX MPEIMETHBIX 00JacTell WM U3 JKU3HHU, Ha KOTOpbIE
HET SIBHOTO YKa3aHHUS B TEKCTE 3aJjauu;

— CBsI3b C 00J1aCThIO0 IPUMEHEHHUS PE3YNIbTaTa, HOJYYEHHOTO NIPU PEIIeHUH 3a1auu.

Kak npaBuio, npakTUKO-OpUEHTUPOBAHHOE 3a/IaHUE UMEET CIEIYIOIIYIO0 CTPYKTYpY:

— Ha3BaHME 3aJaHUS;

— BBEJEHUE B IpoOsieMy (ONHCaHHME >KM3HEHHOW cHUTyaluu (IpoOJsieMbl), JTUYHOCTHO-
3HAYMMOT0 BOIIPOCA);

— UCTOYHHUKHU MHPOpMaIHH (TeKCT, Tadauia, rpadukK, CTaTUCTUYECKHUE JaHHbIE U JIP.);

— (opMyIMpOBKa 3a7aHNUS;

— TpeOOBaHMsI K TIPEJICTABICHUIO pe3yiibTara (hopmat/Bum).

Jnis pa3paboTKH MPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUH HEOOXOIUMO:

1. Onpenenuth pe3yapTaT 00ydeHHUs, Ha (POPMHUPOBAHUE WM MPOBEPKY KOTOPOro Oyjaer
HalpaBJIEHO 3aJjaHHe.

2. ChopmynupoBaTh BBelIE€HHE B MpoOiemy (IIpeacTaBisieT cOOOM ONMHMCAaHHE CHUTYaIlWH,
KOTOpasi MOXKET BCTPETUTHCS B MIOBCEIHEBHON JKU3HU, B OBITY, B 00IIECTBE, HA IPOU3BOJICTBE U
T..). BBexgenne B mnpoOiremMy MAOKHO OBITh KpaTKUM M €MKUM, OpPHUEHTHPOBAHO Ha
COOTBETCTBYIOIYIO BO3PACTHYIO IPYIITY 00YYarOIUXCsl.

3. ChopmynupoBaTh OJHO WM HECKOJBKO 3aJaHWN i oOydamommxcs. B 3amaHusax
JIOJDKEH OBITH OIpe/esieH MOPSI0K JeHCTBUI, KOTOPOMY JIOJDKHBI CII€JI0BaTh 00yJaromuecs npu
UX BbINOMHEHUH. DOpPMYIMpPOBKA 3aJaHUN JIOJKHA COOTHOCHTHCS C MHCTPYMEHTOM HX
IPOBEPKU: BCe, 3allNIaHMPOBAHHBIE 3a/JaHUS JIOJDKHBI OBITH OlleHeHbl. Kak 3amaHus, Tak u
TpeOOBaHUS K HMX MPEACTABICHUIO JOJKHBI OBITh CPOPMYIUPOBAHBI TMOHATHO U YETKO, HE
JIOITYCKATh PA3IMYHbIX BAPUAHTOB TOJIKOBAHUS 00YUAIOITUMHCS.

4. TloarotoBuTh uWH(pOpMaIKIO, HEOOXOIUMYIO IS BBIMOJTHEHUS 3aJaHUN (TEKCTHI,
TabIuIBl, rpaduKy, BUAEO, CTATUCTHUECKUE NAHHBIE U T.X.). TpeOoBaHUs, MpeabsBIsIEMble K
MCTOYHUKaM UH(OpMaIuu:

— JIOCTaTOYHOCTh (CONEPKUT BCIO HEOOXOAUMYI0 HWH(POPMALUIO Ui BBINOJHEHHS
3aJIaHHM ),

—3(dexTuBHOCTD (MTO3BOJIET BHIIOIHUTD 33JaHUE IIPU MUHUMAJIbHBIX 3aTpaTax);

— COOTBETCTBYET BO3pAcTy 0Oy4arOLINXCS;

— COZICPKUT MO3HABATENbHYIO, HHTEPECHYIO (HOBYIO) Ul 00y4aromuxcst HH(OPMAIIHIO.

3.1. TeMaTuKa M coJep:KaHMe MPAKTUYECKHX 3aHATHII/1a00paTOPHBIX padoT
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Ilpakmuueckoe 3anamue 1.

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JIeMEHTOB M MPUPOAA XUMHYECKOH CBSI3H
Conep:xkanue: PelieHne 3aaHuii Ha MCIOJIb30BaHME XMMHUYECKOW CUMBOJIMKM U Ha3BaHUU
COCIMHEHUH MO0 HOMEHKJIAType MEXKIYHAPOAHOTO COK03a TEOPETUUYECKONW M MPUKIATHOW XUMUU
Y TPUBHAJIBHBIX HAa3BaHWUU JJII COCTABJICHHUS XUMHUYECKHX (DOPMYJ JIBYXaTOMHBIX COCIUHEHUMN
(oxkcum0B, CyIb(PHUIOB, TUAPUIOB U T.II.) U JPYTHX HEOPTAHUYECKUX COCAMHECHUN OTIEIBHBIX
KJ1aCCOB.

[IpakTuueckue 3aJaHusi HAa YCTAHOBJIEHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHUMHUYECKHX
3JIEMEHTOB M MEPUOJIMYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX AJIEMEHTOB U UX COCAUHEHHI
B COOTBETCTBUH C MOJIOKEHUEM [lepnoandeckon CUCTEMBI.

Tect «CtpoeHre aTOMOB XUMUUYECKUX AJIEMEHTOB U MPUPOJA XUMUUYECKOM CBSI3U.

Ilpakmuueckoe 3anamue 2.

Tema 1.2. Ilepuoanyecknii 3axkoH u Tadauna .. MenaesieeBa

Conep:xanue: I[lepmonnueckas cucrema xumuueckux osnemeHtoB JI.M. Menneneesa.
®usnueckuit cmbica [lepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHWMHYECKUX OJJICMEHTOB, OOpa3yeMbIX HMH TPOCTBIX M CIOXKHBIX BEHIECTB B
COOTBETCTBUM C TIOJIO)KEHHMEM XHMMHYECKOro »sjeMeHTa B Ilepuoguueckoil cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadueHue Ilepmommueckoro 3axona J[.MI. MeHnneneesa.
[Iporuoser I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX JIEMEHTOB.

Pemienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKHMX 3aJaHMl Ha  XapaKTepU3alHUIO0
XUMHYECKHUX 9JIEMEHTOB «MeTalmndeckKue / HEMETAIIMICCKUE CBOICTBA,
ANEKTPOOTPUUATENBHOCTh XUMHYECKHUX DJJIEMEHTOB B COOTBETCTBHM C UX D3JIEKTPOHHBIM
CTPOEHUEM M TIOJIO)KEHUEM B IMEPUOJMYECKOM CHUCTEME XUMHUYECKHUX dieMeHtoB JI.M.
MenpaeneeBa»

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peaKknui

Conepmaﬂue: KonunuectBennble oTHOImEHUS B XUMUK. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHEI B
XMMUU U pacyeTbl MO YPAaBHEHHUSIM XMUMHUYECKHUX peakuuid. Moylb Kak €IMHUIA KOJINYECTBa
BemecTBa. MouisipHass Macca. 3aKOHBI COXpaHEHHUsT MacChl M DHEPruu. 3aKoH ABOTapo.
Monspubiii 060beM Ta30B. OTHOCUTENbHAash IUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSIM
XUMHUYECKUX PEAKIUH C WCIMOJIB30BAHUEM MAacChl, oO0beMa (HOpMajbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Knaccupukxanms, HOMEHKJIATypa M CTPOCHHE HEOPraHMYeCKHX BellecTB
Copepxanue: HomeHkinarypa HEOpraHMYeCKHX BEIIECTB: Ha3BaHHE BEIIECTBA MCXOMS U3 UX
XUMHUYECKON (POPMYJIBI WIIM COCTABICHUE XUMUYECKOH (OPMYIIbI MCXO/Is1 U3 Ha3BaHHs BEIIECTBA
no mexayHapoaHoi (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYpeE.

Pemtenne npakTHueckux 3aJaHui Mo Kiaccu(UKaluu, HOMEHKIATYPe U XUMHUECKUM (opMysiaM
HEOPraHMYECKUX BEIIECTB pa3IUYHbIX KJAccoB (yrapHbli ra3, yrJeKHCIbId ras, amMMHak,
raieHas W3BeCTh, HEralleHas W3BecCTb, NMHUThEBAs COAA W JAPYrHX): Ha3bIBaTh M COCTaBIATH
(bopMyJIbl XUMUYECKHX BEUIECTB, ONPEENIATh MPUHAIICKHOCTD K KiIaccy.

HcTouynukn XuMHUYeCKON wHpoOpMaImu (CpeICcTB MaccoBOd HHQopMaiuu, cetb HMHTepHET U
npyrue). [Torck nHGOpMAaIK IO Ha3BaHUSM, UJICHTU(PHUKATOpAaM, CTPYKTYPHBIM (opMysiam
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Ilpakmuueckoe 3anamue 5.

Tema 3.2. PU3UKO-XMMUYECKHE CBOIICTBA HEOPrAaHUYECKHUX BellleCTB

Copepxanue: CocTaBieHUE YpaBHEHHUH XHMUYECKMX PEAaKIMM C ydacTUEM IPOCTHIX MU
CJIO’KHBIX HEOPTaHMYECKUX BEILECTB: METAUIOB U HEMETANIOB; OKCHJIOB METAJJIOB, HEMETAJIOB
nu aM(l)OTeprIX 9JICMCHTOB; HCOPTraHNYCCKUX KUCIIOT, OCHOBaHHH 1 aM(bOTeprIX TUAPOKCHUIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yoIUX X CBOMCTRA.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKMX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOJy4eHHe M Oe30I1aCHOE HCIOJb30BAHUE BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U
NPAaKTUYECKOH IS TEbHOCTH YeloBeKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Knaccudukanusi, CTpOCHHE H HOMEHKJIATypa OPraHUYECKUX BEIIECTB

Copep:xanue: HoMeHk1aTypa OpraHM4ecKuX COEIMHEHMH OTIENIbHBIX KJIacCOB (HACHIILIEHHBIE,
HEHACBHIIICHHBIE W apOMAaTUYEeCKHE YIIIEBOAOPOABI, CIUPTHI, (DEHOJBI, albAETHIbI, KETOHBI,
KapOOHOBbIe KUCIOTHI U JAp.) CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMyi
OpPraHWYECKUX BEIIECTB OTJENIBHBIX KJIACCOB, UCIONB3Ysl MX HA3BaHUS MO CHCTEMAaTHYECKOH U
TPUBHMAJIBHON HOMEHKJIAType (3TWJIEH, alleTUIEH, IIULEepuH, GpeHou, GopMallberui, YKCycHas
KHUCIO0Ta, TiuiuH). Pacdersl mpocrteiimelt (opMyiibl OpraHUYeCKOW MOJIEKYJbl, HCXOAS W3
3JIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Copepxxanue: CBOMCTBAa OpPraHWYECKUX COEIMHEHUN OTIENBbHBIX KJACCOB (TpUBMAJIbHAS U
MEXyHapo/aHas HOMEHKJIAaTypa, XUMHUECKHE CBOMCTBA, CHOCOOBI MOJY4YEHMs): HpeieibHbIe
(anmkaHbBl M IMKJIOANKAaHbI), HENPEAENbHbIE (AIKEHBI, AIKUHBI U aJIKaJIMEHbl) U apOMaTHYECKHE
YIJI€BOAOPOABI, CIUPTHI U (EHONbI, KapOOHOBBIE KHCIOTHI M 3(UPHI, adbJAETH]bl U KETOHBI,
aMUHBl M AMHMHOKHCIIOTBHI, BBICOKOMOJIEKYJSPHBIE COEIMHEHHUA. 3aJaHus Ha COCTaBIIEHUE
YPaBHEHHH XUMHMUYECKHX PEAKLUI C Y4acTHEM OpPraHMYECKMX BEIIECTB Ha OCHOBAaHMM MX
COCTaBa U CTPOCHUS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBolicTBa OPraHH4eCKUX COCAMHEHUH

Conep:xanue: CocTaBieHHE CXeM peaknuii (B TOM 4YHCIE IO MPEAJIONKEHHBIM IEMOYKaM
IpPEBpAllCHU), XapaKTepU3YIOIUX XMMHUYECKHE CBOMCTBA OpPraHWYECKHUX COCTUHEHUH
OTIENBHBIX KIJIACCOB, CIIOCOOBI HMX TIONyYeHHs] W Ha3BaHWE OPTaHUYECKUX COCIMHEHUH 110
TPUBHAIBHOMN MM MEXTyHAPOAHON CHCTEMAaTHYeCKOH HOMEHKIIATYpe.

Pemenne MMPaKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX SaHaHI/II\/’I Ha CBOMCTBa OpPraHu4Y€CKUX
COEZIMHEHUH OT/EIbHBIX KIacCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTb XMMHMYECKHX peakuuii. XHMH4YeCKoe paBHOBeCHe

Copepxanue: PemeHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHaiu3 (aKTOpOB,
BIUAIOIIMX HAa U3MEHEHHME CKOPOCTH XMMHMYECKOW PEaKIUH, B T.4. C MO3HULMHA IKOJIOTMYECKU
11eJ1eCO00Pa3HOro MOBEAECHUS B OBITY U TPYAOBOH AEATENBHOCTH B LENAX COXPAHEHHsI CBOErO
3710pOBBS U OKPYXKAIOLIEH IPUPOIHON CPEJIBIL.
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Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3aaHNi Ha npuMeHeHue npuHuuna Jle-Illarense ms
HAaXO0’KJICHUs HallpaBJIEHUS CMEIIEHUS PAaBHOBECUSI XUMUYECKOHM peakIMy U aHanu3 (pakTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECUS

Ilpakmuueckoe 3anamue 10.

*Ilpogheccuonanvno-opuenmuposannoe cooepricanue

Tema Xumusi B ObITY ¥ IPOU3BOJICTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

Copepxanue: Ilovck u aHaiu3 KeHCOB O NPUMEHEHUU XMMHUYECKHUX BEILIECTB U TEXHOJOTHUIH C
yueToM Oyaymieil mpogeccuOHaNIbHON AESITENbHOCTH IO TeMaM: Ba)KHEWIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHUOHHBbIE MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuajbl s
3JIEKTPOHUKH, HAHOMATEpUaJIbl, TEKCTUIIbHbIE BOJIOKHA, HICTOYHUKHU SHEPIUM, OPraHUYECKUE U
MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAsI XUMUS.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KecoB B opMe MUHHU-I0KIIa/1a C
Mpe3eHTalnen

Jlabopamopnoe 3anamue 1.

Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCONMALMS U HOHHBII 00MeH

Conepxxanue: JlabopaTopHas padora “THIBI XUMHUECKUX PEaKIIAN.

HccnenoBanue TUIOB (110 COCTaBY W KOJMYECTBY HCXOJHBIX M OOpa3yIOMIMXCS BEIIECTB) U
NPU3HAKOB XMMHYECKHX peakuuid. [IpoBesenne peakunii HOHHOro oOMeHa, ONpeAeTICHHE CPEIbI
BOJHBIX PACTBOPOB. 3a/IaHMs HA COCTABIIEHUE NOHHBIX PEaKLUi

Jlabopamopnoe 3anamue 2.

Tema 3.3. UnenTudukanns HeOPpraHu4eCcKuX BelecTB

Conepaxanue: JlabopatopHas pabora «neHTuduKalys HEOPTaHUUECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 MO0 XUMHUYCCKUM CBOMCTBAaM METaJUIOB U HEMECTAJJIOB, I1IO
pacIo3HABaHMIO U MOJIYUYECHUIO COeIMHEHUN METAJUIOB U HEMETAJUIOB.

I/IILCHTI/I(l)I/IKaHI/Iﬂ HCOPTaHUYCCKUX BCHIECTB C HCIIOJB30BAHUEM HX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
CBOICTB, XapaKTEpHBIX KA4eCTBEHHBIX peakuui. KauecTBeHHBIEe peakuuu Ha cynbdar-,
Kap60HaT- " XJIOPpUI-aHUOHBI, HA KATUOH aMMOHUS

KonTponbhas pabota «CBoWCTBa HEOPraHUYECKUX BEILIECTB)»

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OPraHN4YeCKUX COeIMHEHHUI

Conep:xkanue: JlaGoparopnas pabora “IIpeBparieHusi OpraHMYeCKHX BEIIECTB IpHU
HarpeBaHuu'.

[TommyueHue sTUiIEHA M HM3YyYEHUE €ro CBOWCTB. MojenupoBaHHE MOJEKYJT U XMMHUYECKHUX
IpeBpalleHnil Ha IpUMepe 3TaHa, TUJIeHA, alleTHIIeHa U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UneHTu(UKAUMA OPraHMYecKMX BelleCTB, MX 3HAYeHHEe WU TNPHUMEHEHHEe B

OBITOBOM U MPOM3BOJACTBEHHOM AeATEJHLHOCTH YeJ10BeKa

Conep:xanue: JlaGopatopnas pabora: “UneHtudukamuss OpPraHUYECKUX COEAMHEHUHN

OTJIENbHBIX KJIaCCOB”

Nnentudukanus opraHu4ecKUX COCIUHEHHM OTIENbHBIX KJIACCOB (Ha NMpUMEpEe allbJerHJoB,

Kpaxmalia, YKCYCHOW KHCIOTHI, OCJIKOB M T.Nl.) C HCIOJb30BAHUEM HX (PU3HKO-XUMHUYECKHX

CBOICTB M XapaKTEpHbIX KaueCTBEHHBIX peakuui. [leHaTypauust Oeika MpH HarpeBaHUU.

[[BeTHBIe peakmuu OenkoB. [IpakTHKO-OpMEHTHUPOBAHHBIC 3aJaHHUs IO COCTaBICHHIO
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XUMUYECKUX PEAKIUA C Y4aCTUEM OpPraHUYEeCKHMX BEIHIECTB, B T.Y. HCIOJB3YEMBIX I UX
uAeHTU(PUKAIMH B ObITY U POMBIIIIEHHOCTH.
KonTponbaas padorta «CTpoeHHE U CBOWCTBAa OPTAaHMYECKUX BEIIECTBY

Jlabopamopnoe 3anamue 5.

Tema 4.3. UnenTu(ukanus OpraHM4YecKMX BellecTB, WX 3HAYeHHE U NPHUMEHEHHEe B

OBITOBOM U l'IpOI/I3BOlICTBeHHOI7I ACATECJIbHOCTH Y€JI0BCKA

Coaep:xanue: JlaboparopHas padora «[IpuroroBienue pacTBOPOB».

[IpuroToBneHue pacTBOPOB

3aJITaHHOU

MaccoBoM,%
b

KOHLEHTpauuu (C  MPaKTHUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OMpPEAENICHUE CPebl BOJHBIX PACTBOPOB.
Pemienue 3agau Ha IPUTOTOBJICHUE PACTBOPOB

4. ®oHJ OLEHOYHBIX CPEICTB JUCIUNIMHBI
4.1 KoHTpoOJIb M OLIEHKA PE3yabTaTOB OCBOCHHUsS OOIIe00pa30BaTEIbHON AUCIUILIMHBI

PAaCKpBIBAKOTCA YCPE3 AUCHUIINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJIICHHBIC Ha q)OpMI/IpOBaHI/Ie O6H_II/IX

KOMIIETCHIIUH I10 pasaciiaM u TCMaM COACPIKAHUA yqe6H0r0 Marcpuajia.

Ne| OK | Moayas/Pazgen/Tema | Pe3yabraT o0ydyeHust THunbI OLEHOYHBIX MepPONPUATHI
| | OcHoBHOe coep:KaHHe
L Pa3nes 1. OcHoBBI Popmy:uposath
0a30Bble MOHATHS U
CTPOEHMS BelecTBa
3aKOHbI XMMHUH
1.1{OK 01 |Crpoenue aromoB Cocrasnarte xumndeckrne 1. Tect «Ctpoenne aToMoB
OK 07 |XMMHYECKHX 3JIEMEHTOB |(OPMYIIbI COEAUHEHUH B |XMMHUYECKUX SJIEMEHTOB U MIPUPOJA
Y IPUPOJa XMMUYECKOH |COOTBETCTBUH CO XUMUYECKOH CBA3N.
CBA3H CTETIEHbIO OKUCIICHUS 2. 3aa4ym Ha COCTaBJICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (DOPMYJT JBYXaTOMHBIX
HCXO0JIs U3 BAJICHTHOCTH U |COEIMHEHUH (OKCUIOB, CYIb(HHUIO0B,
3NEKTPOOTPULIATENILHOCTH  |THIPHUIOB H T.11.).
3. 3ajaHus Ha UCTIOJIH30BAHNE
XUMHUYECKON CUMBOJIMKY U HA3BaHUI
COEIMHEHHUH 0 HOMEHKJIAType
MEXIyHApOIHOTO COI03a
TEOPETUUECKOHN U MPUKIIATHON XUMUHU
Y TPUBHAJIBHBIX Ha3BaHUH IS
COCTaBJICHHS] XUMHUECKUX (hopmy
JIByXaTOMHBIX COETUHEHHUH (OKCHIOB,
CyIb(QHUIOB, TUAPUIOB U T.II.) U
JIPYTHX HEOPTaHMYECKHUX COeTNHEHUI
OTJIEIBHBIX KJIACCOB
1.2|OK 01 (Ilepnoanyeckuii 3aKoH |XapaKTepru3OBaTh 1. IIpakTHyeckue 3a1aHus HA
OK 07 |u Tabmmna 1.U. XUMUYECKHE AIEMEHTHl B |YCTAHOBJICHHUE CBSI3U MEXIY
Mengeneena COOTBETCTBHH C HIX CTPOEHHEM aTOMOB XHMHUYECKUX
I0JIO)KEHUEM B JIEMEHTOB U NEPUOJANYECKIM
[IEPUOIUYECKON CUCTEME |U3MEHEHUEM CBOMCTB XMMHUUYECKUX
XMMUYECKUX IEMEHTOB  |3JIEMEHTOB U UX COSIUHEHUH B
J.N. MenneneeBa COOTBETCTBUU C MMOJI0KEHUEM
Ilepuoanueckoii cucreme.
2. [IpakTHKO-OpHEHTHPOBAHHBIC
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabTat o0yyeHust THnbl OEHOYHBIX MEPONPUSTHIH
TEOopeTUUecKue 3aJaHus Ha
XapaKTePU3AIII0 XUMUIECKAX
3IIEMEHTOB: «MeTannndyeckue /
HEMETAJINUECKIE CBOWCTBA,
ANEKTPOOTPULIATEIEHOCTD M CPOJICTBO
K DJIEKTPOHY XUMHUYIECKHX 3JIEMEHTOB
B COOTBETCTBHE C MX DIICKTPOHHBIM
CTPOEHHEM U TIOJIOKESHHEM B
MEPUOIUYECKON CUCTEME
XUMHYECKUX IIEMECHTOB
JI.. MenneneeBa»
2 Pazjnen 2. Xumnyeckue | XapakTepu3oBaTh THIIbI
peaknuu XUMHYECKHX PeaKkuii
2.1|0K 01 |Twumsl XUMHYIECKIX CocTaBisATh peakuuu 1. 3agauu Ha cOCTaBJICHUE
OK 07 |peakuuit COCIMHCHMUSI, PA3JIOKEHUs, |ypaBHEHUH peaKITHii:
oOMeHa, 3aMelIeHus, — COe/IMHEHUs, 3aMeIICHUS,
OKHUCIIUTEIEHO- paszioxenwust, 0OMeHa;
BOCCTaHOBUTEILHBIC — OKHUCIIUTEIEHO-
pCaknuun BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C
WCTIIONb30BaHMEM METO/a
AJIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacdeT MacChl BeIIeCTBa
i o0bEMa
ra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce MIH 00BEMY OTHOTO
M3 YYaCTBYIOIIHUX B PEAKIUU
BEIIECTB; PaCUETHI
Macchl (00bE€Ma, KOJTHIeCTBa
BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIN
OJTHO U3 BEIIECTB UMEET MMPHUMECH
2.2|0OK 01 |Dnexrponuruyueckas CocCTaBIATh ypaBHEHHUS 1. 3anaHus Ha cocTaBIEHUE
OK 07 |mucconualiyist U MOHHBIM | XMMUYECKUX PEAKITIH MOJIEKYJIIPHBIX U MOHHBIX PEaKIM ¢
o0MeH HOHHOTO OOMEHa C y4acTUEM KHUCIIOT, OCHOBAaHHUH U
y4acTHEeM HEOPTaHMYECKUX |COJIeH, YCTaHOBICHNE H3MEHEHUS
BEIIECTB KHUCJIIOTHOCTH CPEJIbI
2. JJabopartopHuas pabota "Turbt
XUMHUYECKUX peakiui”
3 Paznen 3. Ctpoenue u |HUcciaenoBath crpoeHue u |Kontposnnasi pagora
CBOlicTBA CBOICTBA «CBolicTBa HEOPTraHNYECKHUX
HEOPTraHU4YEeCKUX HEOPTraHUYEeCKUX BEIIECTBY»
BellleCTB BelleCTB
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabTat o0yyeHust THnbl OEHOYHBIX MEPONPUSTHIH
3.1|0OK 01 |Knaccudpukanms, Knaccupunmposatsb 1. 3apaum Ha pacyeT MaccoBOM JOIH

OK 07 |HomeHKIaTypa u HEOpraHWYECKHE BEMECTBA |(MacChl) XUMHUYIECKOTO DJIEMEHTA
CTpOCHHE B COOTBETCTBHH C UX (coenmuHeHus) B MOJIEKYyIIE (CMECH).
HEOPraHUYECKUX CTpOCHUEM 2. IlpakTrueckue 3a1aHusl 1o
BEIIIECTB KJIACCU(DUKAITIH, HOMEHKIIATYpe U

XUMHYECKAM (opMyIam
HEOPraHMYECKHUX BELIECTB
Pa3IMYHBIX KIACCOB.
4. IlpakTuueckue 3aJaHus Ha
ONpPEAECICHUE XUMUYECKOU
AKTUBHOCTH BCIICCTB B 3aBUCUMOCTH
BHJ]a XUMHUYECKOH CBS3U U THUTIA
KPUCTAJUIMYECKON PELIETKU

3.2|OK 01 |®usuko-xumuveckne |YcCTaHABINBATH 1. 3aganus Ha cocTaBIIeHUE

OK 07 |cBoiicTBa 3aBUCUMOCTbH (PU3UKO- YpaBHEHUHN XUMUYECKHUX pPEeaKLUi C
HCOPraHnv4cCKux XUMHUYECKHX CBOMCTB Y4aCTHUEM NPOCTHIX U CIOKHBIX
BEIIECTB HEOPTaHWYECKUX BEIIECTB |HEOPTAaHWYECKHUX BEIIECTB: OKCH/IOB

OT CTPOEHWSI aTOMOB U METaJIJIOB, HEMETAJIIIOB H

MOJIEKYJI, & TAKXKE THIIA aM(pOTEPHBIX HIIEMEHTOB;

KPUCTAILTHYECKOM HEOPraHWYECKUX KHCIOT, OCHOBAaHUI

peneTku 1 aM(pOTEPHBIX THIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKkTepU3YIOIIUX X CBOWCTBA U
CIOCOOBI MOTYYEHUSI.
2. [IpaKTHKO-OpUEHTHPOBAHHEIC
TEOPETUUYECKHUE 3aJIaHUsI HA CBOMCTBA
Y TIOJTyYeHHE HEOPTaHUIECKIX
BEIIECTB

3.3|OK 01 |UnenTnduxanms Uccnenosatp 1. ITpakTHKO-OPHUEHTUPOBAHHBIE

OK 07 |HeopraHm4YecKux KaueCTBEHHBIE pPEaKIInu 3aJIJaHU 110 COCTABIICHUIO

BCIICCTB HCEOPTraHNYCCKUX BCUICCTB |(XMUMHUUYCCKUX peaKHI/Iﬁ C y4aCTUuem
HCOPraHNYCCKUX BEIICCTB,
WCTIONIB3YEMBIX JUTS UX
uaeHTH(DUKAIHN.
2.JIaboparopHnas pabora:
“Unentudurkanusi HEOPraHMYECKUX
BEILECTB”

4 Pasznen 4. Ctpoenue n |UcciaenoBath crpoenue u |KontposbHasi pagora

CBOlicTBA cBoiicTBa oprannyeckux |«CTpoeHHe M CBOIiCTBA

OpPraHuYecKHX BellIeCTB OpPraHUYecKHX BellecTB)

BellleCTB
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabTat o0yyeHust THnbl OEHOYHBIX MEPONPUSTHIH
4.1|/0K 01 |Knaccudpukanms, Knaccupunmposatsb 1. 3amanus Ha cocTaBiIeHUE Ha3BaHUI

OK 07 |cTpoeHue u OpraHUYeCKHE BEIIECTBA B [OpraHMYECKUX COCTUHEHUH 10
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBUAIBHOW MITM MEXKTyHAPOIHON
OpraHMYECKUX BEIIECTB [CTPOCHHUEM CHUCTEMAaTHYECKOH HOMEHKJIIaType.

2. 3ajaHus Ha COCTABJICHUE TOJIHBIX
U COKPALIECHHBIX CTPYKTYPHBIX
(opMyI OpraHNUECKUX BELIECTB
OTJENbHBIX KIACCOB.
3. 3agauu Ha onpeaesicHue
npocreiieit Gopmysl
OpraHMYECKOMN MOJIEKYJBI, HCXO U3
3JIEMEHTHOTO cocTana (B %)

4.2|0K 01 |CgoiicTBa YcranaBnuBaTh 1. 3amaHus Ha cocTaBJICHHE

OK 07 |opranmueckux 3aBUCHMOCTbH (PH3HKO- YPaBHEHUI XUMHYECKHUX PEAKLUH C

COCIMHEHUH XMUMUYECKUX CBOUCTB y4acTHEM OPraHMYEeCKHX BEIIECTB Ha
OpraHUYEeCKHUX BEIIECTB OT |[OCHOBAaHMU UX COCTaBa U CTPOEHUSI.
CTPOEHHS MOJIEKYJI 2. 3ajaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMHYECKHUX PEAKLUH,
WUTIOCTPUPYIOIIUX XUMUUYECKHE
CBOICTBa C yYETOM MEXAHU3MOB
MPOTEKAHUS TaHHBIX PEaKkIui 1
TEHETHYECKOH CBS3HM OPTaHHMYECKHX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsble 3ajauu IO ypaBHEHHSIM
peaKnuii ¢ yyacTHEM OPraHUYECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBpalieHust OpraHuYECKUx
BELLECTB IIPU HarpeBaHuu"
4.3|OK 01 |UnenTnduxanms Uccnenosatp 1.IIpakTHKO-OpMEHTHPOBAHHBIE

OK 07 |opraHn4eckux BEIIECTB, |KaY€CTBEHHBIE PEAKIIUH 3aJJaHus TI0 COCTABJICHUIO
WX 3HaYEHHUE U OpTaHMYECKUX XUMHYECKUX PEAKIHH ¢ ydacTheM
MIpUMEHEHHUE B OBITOBOW |COETMHEHNN OTACNBHBIX  |OpPraHUYECKHUX BEIIECTB, B T.U.

Y TIPOM3BOJICTBEHHONW  |KJIaccoB WCTIOJIb3YEeMBIX JJISl UX
JIEATENIBHOCTH YeTI0BEKa UACHTHU(QHUKALNY B OBITY U
MIPOMBIIIIEHHOCTH.
2.JIaboparopHas pabora:
“Unentrdurkanus opraHnIecKux
COEIMHEHUH OTIEIBHBIX KJIACCOB”’
5 Paznen 5. XapakTepu3oBaTh
Kunernyeckue u BJIUSIHHE PAa3IHYHbBIX
TepMOANHAMHYECKHE |(PAKTOPOB Ha paBHOBecHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHYECKHX
NPOTEKAHUSA peaxknui
XMMHUYECKHX pPeaKiuii
5 |[OK 01 |CkopocTb XUMHUYECKUX |XapaKTepu30BaTh BiIuAHUE [[IpaKTHKO-OpHEHTHPOBAaHHEIE

OK 07 |peakiuil. XuMHYECKOE |KOHIIEHTpAINH TEOPETUUECKUE 3aJaHHs] HA aHAIU3

paBHOBECHE pearupyonmx BeecTB 1 |(pakTopoB, BIUAIOLUINX HA U3MEHEHHE
TEMIIEpPaTypbl HA CKOPOCTh |CKOPOCTU XUMHUYECKOH PEaKIHu.
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabTat o0yyeHust THnbl OEHOYHBIX MEPONPUSTHIH
XUMUYECKUX PeaKkInui [IpakTHKO-OpHEHTUPOBAHHBIE
XapakTepr30BaTh BIMSHUE |3a1aHKs HA IPUMEHEHNE IPUHIUIA
n3MeHeHus konueHtpauuu |Jle-lllarenne ans HaxoXaeHUS
BEIIECTB, PEAKIIUU CPEIbl |HANPABICHUS CMEIEHHS PABHOBECHUS
U TEeMIEepaTypbl Ha XUMHYECKOH peaklnuy U aHaIn3
CMEIICHNE XUMUYECKOTO  |(haKTOpOB, BIUSIOIINX HA CMEILEHHE
paBHOBeCHS XMMHUYECKOTO PABHOBECHS
6 HccaenoBaTh HCTUHHBIE
Pa3nen 6. PacTtBopbl  (pacTBOpBHI € 3aiaHHBIMU
XapaKTePUCTHKAMMU
6.1|OK 01 |[lonsitue o pactBopax |PazmudaTths HCTHHHBIC 1. IlpakTHKO-OpHEHTUPOBAHHBIC
OK 07 pacTBOpPHI pacueTHbIe 3aJ]aHusI Ha TUCTIEPCHBIE
CUCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM
Y IPOU3BOJICTBEHHON AEATENLHOCTH
YeoBeKa
6.2|OK 01 |Uccnenosanue cBoiicts |MccnenoBats Gpuznko- 1. Jlaboparopras padora
OK 07 |[pactBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBneHue pacTBOPOB”

HUCTUHHBIX paCTBOPOB

2. 3aj1auM Ha MPUTOTOBJICHHUE
pacTBOPOB.

11 | IIpodeccuonanbHO-OPHEHTHPOBAHHOE COepP:KaHue (CoepKaHNe MPUKIATHOTO MOIYJIS)

7 Paznen 7. OuenuBath nocJjeacTus |3ammra Keiica (¢ yuerom Oyayinei
Xumus B ObITY H OBITOBOI 1 npogeccHoHAIbLHOM 1esiTeJIbHOCTH)
NMPON3BOJACTBEHHOM NPOU3BOJACTBEHHOM
JesiITeJILHOCTH JesiTeIbHOCTH YeJIOBEKA
YeJI0BeKa ¢ mo3uuui

IKOJIOTHYECKOM
0e30MacHOCTH
OK 01 |Xwumus B ObITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymyteit
OK 07 |mpou3BOACTBEHHOM OBITOBOI U npodecCHOHATLHON IEATETHHOCTH)

JACATCIIBHOCTHU YCIIOBCKA

MPOU3BOJICTBEHHOU
JIeITETLHOCTH YeI0BEKa C
MO3UIUIN DKOJIOTHUECKON
0€e301aCHOCTH

Bo3MoXxHbIE TEMBI KENCOB:

1. TloremneHue kumaTa u
BBICBOOOK/ICHHE T'a30BBIX THPATOB
CO JTHA OKeaHa.

2. Bynymue Matepuainsl A1 aBua-,
MAIIHHO- U IPUOOPOCTPOCHUSL.

3. HoBble MaTepuraisl JUTsl COTHEYHBIX
OaTapeii.

4. JlexapcTBa Ha OCHOBE
PaCTUTENbHBIX NPENapaToB

4.2. KOHTpPO/IbHO-U3MepUTeIbHbIe MaTePUAJIbl BKJIKOYAKOT:
4.2.1. OueHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS MO TUCHUILTHHE « XHUMUI»

Tekymuii KOHTPOJIb pE3yabTaTOB OOYYEHHS MOMKHO OCYIIECTBISITh Pa3IMUYHBIMU
METOJJaMHd M C TOMOIIBIO PA3IUYHBIX OIEHOYHBIX cpeAcTB. [lo mucuumamHe «XuMHUS» B
KayeCcTBE CPEJCTB TEKYILIEro KOHTPOJS MPUMEHSIOTCS BOMPOCHI Ui OpPraHU3allid YCTHOTO U
MUCBMEHHOTO OIPOCca, CUCTEMBI 3aJJaHUI B TECTOBOW (opMe, 3a1auu U YIPaXKHEHUs, TPAKTUKO-
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Aucm 27

OpUEHTUPOBAaHHbIE 3a/aHusl (TEOPETUYECKUE, pACUETHbIE, CUTYallMOHHBIE), J1TAOOpPATOpHbIE

paboThI ¥ IPYTHUE OLEHOYHBIC MEPOTIPUATHSL.

Cucrema 3agaHuil B TECTOBOH (hopMe — 3TO COAEpIKaTellbHAs CHCTEMa, OXBaThIBAIOLIAS

B3aHMMOCBSI3aHHBIC RJIEMEHTHI 3HaHUU. B oTimuue ot TCCTOB, B CUCTEMAX 3aI[aHI/Iﬁ BCPOATHOCTDH

IIPAaBUJIBHOI'O OTBETA HA IMOCICAYIOIICC 3aJaHNEC MOXET 3aBUCETh OT BEPOATHOCTHU IIPABUIIBHOI'O

OTBETAa Ha MPEbIIyIINE 3aJaHUsl.
[Tpumep cuctembl 3agaHuil B TeCTOBOHM (opme, BKItouaroniei ¢acernsle 3aanus (pacersl B

3aJIaHUH 3aKJIOUYEHBI B UTYPHBIE CKOOKH).

HasBanue temnl

npupoaa XHMHYECKOH CBSI3U»

Tema 1.1 «CTpoeHue aToMOB XUMUYECKUX JIEMEHTOB U

PeBy.TIBTaT O6y‘leHI/I$I CocTaBliaTh XUMHNYCCKHUC (1)OpMy1'IBI COCJIMHCHU I B
COOTBETCTBHH Cco CTCIICHBIO OKHCJICHUA XUMHUYCCKHUX
3JICMCHTOB, HUexoasa u3 BaJICHTHOCTH n

ANIEKTPOOTPHULATETLHOCTU

OO0111e KOMIIETEHIIUN OK 01

Bri0epuTe 01uH NPpaBUJILHBIA OTBET:

1. Atombl C u Si UMEIOT OAUHAKOBOE YHUCJIO:

A) HEUTPOHOB B sAIpE
b) sneprernueckux ypoBHen
B) 211eKTpOHOB Ha BHEUTHEM YHEPTETHYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 3nemeHToB Li-Be-B—-C merannnueckue cBoiictpa:

A) ycunuBaroTcs

b) ocnabeBaroT

B) He menstroTcs

') u3MEHAIOTCS TEPUOTUIECKH
3. K s-aieMeHTaM OTHOCHUTCSI:

A)K
b) S

B) Fe
I') Br

4. ITyrem coennHeHust aTOMOB 1101 HoMepoM 11 u 17 oOpa3yercst BEIEeCTBO ¢ XUMHUYECKOH

CBA3BIO:

A) nonHoi
b) xoBaneHTHOI MonspHOIMA
B) xoBaneHTHOI HEMOMISIPHOM

I') MeTammraeckoi
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5. {KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO YHEPIETUUECKUX YPOBHEU; KOJINYECTBO
AJIEKTPOHOB Ha MOCJEIHEM JHEPreTUYeCKOM YpPOBHE; KOJIMYECTBO IMPOTOHOB B SApE aTOMa}
COOTBETCTBYET

A) HOMEpY TIepHoJia

b) Homepy rpymib

B) nopsinkoBomMy HOMEPY

6.{xnopuny Gapus, anmazy, aMMHaKy, CEpHON KUCIIOTE } COOTBETCTBYET

A) noHHast XUMHUYECKas CBSI3b

b) xoBaneHTHas MONApHAst XUMHYECKAst CBS3b

B) xoBaneHTHAasE HEMOISIPHAST XUMHYECKAsl CBSA3b

7. {cBs3b, 00pa30BaHHAS 33 CYET 0OpA30BaHUs OOIIMX ICKTPOHHBIX Iap; CBSI3b,
oOpa3oBaHHas 3a cueT 0000IIECTBIECHUS BAJICHTHBIX AJIEKTPOHOB; CBSI3b, 00pa30BaHHAas 3a CUET
AIIEKTPOCTATUYECKUX CHJI IPUTSHKEHHSI | HA3bIBACTCS

A) nonHoi

b) merammueckoit

B) xoBasieHTHOM

8. {B mopsiIKe BO3pacTaHusl METAJUIMYECKUX CBOWCTB; B MOPSIKE YOBIBAaHHS paHyca
aTOMOB; B MOPSIKE BO3PACTAHUS KHCIOTHBIX CBOICTB JIETYYHX BOJIOPOTHBIX
COCIMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PSIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL1

9. Kakoe u3 cyxneHuil BepHo ais 31neMeHToB { VA rpynnsl , [VA rpynmnsl, IA rpynmsr}

A) obmas popmyia ieTyyero BogopoaHoro coequHenus RH4

b) He 00pa3yloT N1eTy4nx BOJOPOJHBIX COCTUHEHUI

B) 10 3aBepIeHNs1 P HEPTETHUECKOTO YPOBHSI HE XBAaTAET TPEX JIEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psay {NHs, Oz, HCI, SO»; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xon4ecTBO COeTMHEHNI C KOBAJICHTHON HETOJISIPHOMN CBSI3bI0
paBHO

A) Tpem

b) nBym

B) gerbipem

11. Xumuueckas CBsI3b B MOJIEKYJIaX {030HA U XJIOPHU/Ia KaIbLIUs; CEpHOU KUCIOTHI U
XJIOpU/Ia aMMOHWUSI; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHAas TOJISIPHAsL U MOHHAS

b) xoBaneHTHas MONSIpHAs 1 KOBAJICHTHASI HETIOJISIpHAST

B) xoBanieHTHas! HETIOJISIPHAS U HOHHAS

[IpakTuyeckue 3amaHus M 3a4ayd, 4acTO MCHOJIb3YEMbIE B KAuyeCTBE IUAAKTHUECKHUX
CPEACTB B €CTECTBEHHOHAYUHBIX TUCIMIUIMHAX, TAKXK€ MOTYT ObITh (haceTHbIMH. Bo3MOkHO
NpUMEHEeHHE 33/7a4 C BapHaHTaMH OTBETa /I yA0OCTBa OpraHU3allMM aBTOMAaTH3MPOBAHHOIO
KOHTPOJISL.
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[TpakTrueckue 3a1aHus ¥ 3a7a4u IPEICTaBICHbI B pa3Jienax:

OcHOBBI CTpPOEHMsI BellecTBa — 33Jauyd Ha COCTABICHHE XUMHYECKUX (OpMYI
JIByXaTOMHBIX COCJIMHEHUH (OKCUIOB, CYIb(UI0B, THAPUIOB H T.I1.).

XHMHYeCKHe peaKIuu

- 3a7aun Ha COCTaBJCHHE YPAaBHEHMH peaklui: COCTUHEHUS, 3aMEIICHUS, Pa3I0KEeHHUS,
oOMeHa M peakiuil ¢ y4acTUEM KOMIUIEKCHBIX COEIMHEHUI (Ha MpuMepe IMAPOKCOKOMILIEKCOB
ATIOMUHUS U IIUHKA); OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C UCIOJIb30BAaHUEM METO/a
JJIeKTpOHHOro  OajaHca; C  y4yacTHeM  KOMIUIEKCHBIX  COEJUHEHMH (Ha  mpumepe
TUIPOKCOKOMILJIEKCOB IIMHKA U aJIFOMUHUSA).

- 3aaul Ha pacyeT KOJIMYECTBEHHBIX XAPAKTEPUCTUK NPOAYKTA PEaKLUU COEIUHEHUS;
MaccoBOM MM OOBEMHOM JOJM BbIXOAA NPOAYKTAa PEaKLUUU COEAMHEHUS OT TEOPETUYECKU
BO3MOXXHOT'O; OOBEMHBIX OTHOIIEHMH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX
BEIIECTB M MPOAYKTOB PEaKlUU; Macchl (00beM, KOIMYECTBO BEILIECTBA) MPOAYKTA peakiuu,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE PacTBOPA C OMPEEICHHON MacCOBOM J0JIeil paCTBOPEHHOTO
BEIIIECTBA.

- 3ajaHus Ha COCTABJICHHE MOJEKYISPHBIX M HMOHHBIX PEAKIUH C y4yacTHEM OKCHIIOB,
KHUCIIOT, OCHOBAaHUN W COJIEH, MOHHBIX PEaKIMil TUApONH3a COJei, YCTaHOBICHUE H3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BelleCTB

- 3a/laun Ha pacyeT MacCOBOM JOIM (Macchl) XMMHUYECKOTO JJIEMEHTa (COCIUHEHHS) B
MOJIEKYJIe (CMecH).

- IlpakTuueckue 3aianus Mo KiacCUpUKALUK, HOMEHKIATYpe U XUMUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KIIACCOB.

- IlpakTnuecknue 3aaHMsl Ha ONPEICIICHUE XUMHYECKONM AaKTHMBHOCTH BELECTB B
3aBUCUMOCTH BUJAa XUMUYECKOH CBS3H U TUIA KPUCTAIUINYECKON PEILIETKH.

- 3ajaHus Ha COCTABJICHWE YpaBHEHUI XMMHYECKHX pPEaKIHMH € ydacTHMEM MpPOCTBIX U
CIIOKHBIX HEOPraHMYECKMX BEILIECTB: OKCHJIOB METaJUIOB, HEMETAUIOB U aM(pOTEPHBIX
AJIIEMEHTOB;  HEOPraHMYECKMX  KHUCJIOT, OCHOBaHMH M  aMQOTEpHBIX  TUIPOKCHUJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIHUX X CBOICTBA U CIIOCOOBI OTyUEHUSI.

CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB

- 3ajaHus Ha COCTAaBJIEHHE Ha3BaHUM OPraHMYECKHX COECIUHEHWH 10 TPUBHUAIBHOW WIH
MEX1YHapOJIHON CUCTEMAaTUYECKOW HOMEHKIIATYPE;

- 3a1aHys Ha COCTABJICHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII OpraHUYECKHX
BEIIECTB OT/AEIbHBIX KJIACCOB.

- 3aaun Ha OMpeJeICHUE MPOCTEHIeH (OPMYIIBI OPraHMYECKOW MOJEKYJIBI, UCXOIS U3
AJIEMEHTHOTO cocTana (B %).

- 3agaHus Ha COCTaBJICHHE YpaBHEHUH XMMHUYECKUX PEAKIMM C yyacTHeM OpraHu4ecKuX
BEIIECTB Ha OCHOBAHUHU UX COCTaBa U CTPOEHUSI.

- 3agaHusg Ha COCTaBIICHHE YPaBHEHUW XHUMHUYECKHX PpEAKLHH, HILTIOCTPUPYIOMINX
XUMUYECKHE CBOMCTBA C y4ETOM MEXaHU3MOB IPOTEKAHMS NAHHBIX PEAKIUN U I€HETUYECKOU
CBSI3M OPraHUYECKUX BELIECTB Pa3HbBIX KJIACCOB.

- PacueTrHble 3a1auu 110 ypaBHEHUAM pEaKLUi C y4aCTUEM OPraHUYECKUX BELICCTB.
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Kunernyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peaxuuit

- IlpakTudeckue 3amaHuss Ha OICHKY W3MEHEHHUS CKOPOCTH XHUMHUYECKOW PEaKIUU H
HAIPaBIICHUSI CMEIIICHUSI PABHOBECHUS C UCTIOIb30BaHUEM npuHItuna Jle-IlaTenbe.

- 3amaun Ha pacyeTbl TEIUIOBBIX d()()EKTOB XUMHUECKUX PEaKIUH M ONpE/IeICHUE THUIIA
peakiuu (1Mo TerioBoMy 3G (HEKTy: IK30- ¥ SHIOTEPMHIECKUE).

IIpumepsI 33124 M0 Pa3HbIM TeMaM IHCUMILIMHBI

I. C BapnanTamMu 0TBETOB

1. B peakmuto, TepMoXxuMHueckoe ypaBHeHue kotopoit S + Oz = SOz + 297 x/Ixk,
BCTynuiia cepa Maccoit 1 r. KonnyecTBo TemioTsl, BbAEIUBILEECS IIPU 3TOM, PaBHO:

A) 9,28 x]JIx

b) 74,25 k]I

B) 29,7 x ]I

2. YKaxuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIETOYHYIO CPEeIy

A) cynbdar Kanus

b) xnmopun antoMuHus

B) xapOonart xanus

3. Onpeznenute Ha3BaHKWE BELIECTBA, INIaBHAs LIEMb KOTOPOI'O COCTOMT M3 YETHIPEX aTOMOB
yriiepoja, COJIEPKHUT KapOOKCUIIbHYIO TPYIILY M OJIHY JJBOMHYIO CBSI3b, a TAKXKE PaIUKAIbl METHII
Y 3TUIL

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

b) 3-metnn-2-3tundyren-3-oBast KHCIOTa

B) 2-metun-3-stunbyren-3-oBas KHCIoTa

daceTHbIE 321241

4. CocraBbTe XMMHUYECKHE (OPMYJbl JIBYXaTOMHBIX COECIUHEHUH: {CHIMLMJI KaJablus,
ruapup 6apus, cynbdun xeneza (III), oxkcua azora (II), okcun amomunus, xmopun xenesza (1),
HUTpUA 6apus, okeun pryTtH (1), okcun cypemsl (V); okcun meau (I), xmopun pryru (1), Hutpun
KaJIusl, CHJIMIMJ MarHus, TMApU] amroMuHus, cynbdun cBunua (1), Gpomun 1muHKa, OKCHI
yraepoaa (II), okcun xmopa (V); autpun Hatpus, nogua meau (1), okcua xpoma (I1), okcun azota
(V), runpun Hatpus, xaopua xpoma (I1I), okeun xamus, okenn mbimbsika (I1I), cynedun nunka}.

5. Ilpu B3aumonerictBuu {40; 20; 35} r cmecu {cepebpa v UHKA; [IMHKA U MEJIU; METU U
JKenesa} C CONSIHOM KHCIOTOM BbLaenuiock {6,72; 2,24; 5,6} n rasa (H.y.). Onpenenure
MaccoBYI0 70110 (B %) {IIMHKA; ME/IH; JKelie3a} B CMECH.

6.YpaBHANTE OKUCIUTENFHO-BOCCTAHOBUTENIBHYIO PEAKIIHIO

{MnO: + H2S04 = MnSQO4 + Oz + H20;

Zn + K2Cr207 + H2S04 = ZnSO4 + Cr2(S04)3 + K2SO4 + H20;

KCIOsz + S = KCI + SOz} meromoM 35eKTpOHHOTO OanlaHca; ONpPEeNuTe OKHCIUTENh U
BOCCTaHOBUTEITb.

7. Onpenenure MOJEKYJIApHYIO (opmyny yrieBojgopona, comepxaiero {80%; 85,7%;
75%} yrnepona. OTHocuTedbHas IJIOTHOCTH IMApOB BELIECTBA MO {BOJOPONY; BO3IAYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.
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A) C4Hs

b) C2He

B) CH4

BonpocurenbHbie pOPMYJIHPOBKH:

8. Kakast macca yKCyCHOW KHCIIOTBI TOTpeOyeTCs Il CHHTEe3a dTHanerara Mmaccon 140,8
r. Beixon agupa npumure paBabiM 80% OT TEOPETUUECKH BO3MOMXKHOTO.

9. Kakum peakTMBOM MOYKHO OTJIMYUTBH IJIMIEPUH OT IIHOKO3bl? COCTaBbTE ypaBHEHUE
KaueCTBEHHOW peaKIny JIJIsl OOHApYKEHUs MHOTOATOMHBIX CIUPTOB Ha NMPUMeEpe TIUIEPUHA.

10. C moMmoIip0 Kakoro peakTHBa MOXHO pacrosHarh rainorenua-uonsl (Cl-, Br-, I-)?
CocraBbTe ypaBHEHHs KaueCTBEHHBIX PEAKIM{ B MOJICKYJSIPHON M MOHHOW (hopMmax. YKaxkuTe
IIPU3HAKU PEAKLUN.

3amauM, Kak M JApyrue IUAaKTUYECKHE 3aJaHMs, MOTYT BBIIOJHATh OOYYaloOIIyl H
KOHTPOJHMPYIOIYIO (GYHKIMU. Pemienne 3aau MOKET OCYIIECTBISATHCSA HA PA3IMYHBIX THIAX U
JTarax 3aHATHM.

[TpakTHKO-OpHEHTUPOBAHHBIE 3a/aHusl (KaK TEOpPEeTUYECKHue, TaK U pacyueTHHIE),
HAIpaBlieHbl HAa pa3BUTHE PE3YNbTaTOB OOY4YEHHS OCHOBHOTO MOAyJs (pasgensl: «OCHOBBI
CTpoeHHs BemlecTBay», «CTpoeHUE U CBOMCTBAa HEOPTaHUYECKUX / OPraHMYECKUX BEUIECTBY,
«Kunernueckrue U TEpMOJMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUUYECKUX PEAKIIHi»,
«/lucnepcHble CUCTEMBI») U BBISIBICHHE XUMHYECKOM CYIIHOCTH OOBEKTOB MPUPOJBL,
IIPOU3BOJICTBA U OBITA, C KOTOPHIMU YEJIOBEK B3aMMOJIEHCTBYET B IPOLECCE MPAKTUYECKOU
JeSTENIbHOCTH (ITPUKIIATHOM MOYIIb).

[TpakTMKO-OPUEHTUPOBAHHBIE  3aJaHUSl MOJKHO ONPEACIUTh KaK IEeAarorn4ecku
nepepadOTaHHbIl  (parMeHT  NpodeccHoHaNbHON  nesTenpbHOCTH  crenuanucra. OHu
paspabaTbiBatOTCA Ui NPOBEPKM 3HAHUM M yMeHUH oOydaromuxcs JeilcTBoBaTh B
MPaKTUYECKUX, HETHUIHUYHBIX, OHKCTPEMAJIbHBIX M Jpyrux curyauusx. Ilpu wu3yuyenun
JUCIUIUIMHBL «XUMUS» PAKTUKO-OPUEHTUPOBAHHBIE 33/1aHUS IPUMEHSIIOTCS JUIsl aKTUBU3ALIUU
y4eOHO-T03HABATENbHON JIEATENbHOCTH O0YYAIOIIMXCS MYTEM «IOTPYXKEHHs» MX B MPOOIEMbI
XUMHUYECKHX HCCIIEIOBaHUI, BO3HUKABUIMX B MCTOPUM Pa3BUTHUS HayKH, WM HUMEIOLINX
MIPAKTUYECKOEe 3HAaUCHHE I YeJIOBEKa.

JlaGopaTopHble pabOThI SIBIISIOTCS BaXKHOM YacThi0 y4eOHOTO Mpolecca Mo AUCHUILIUHE U
CHOCOOCTBYIOT (POPMHUPOBAHHUIO y 00YUAIOMIUXCSI YMEHUH HCCIeI0BaTh XMMUYECKHUE TIPOLIECCHl U
ABJIEHUS (IUIAHMPOBATh M IMPOBOJUTH XMMHMUECKUE DKCIIEPUMEHTHI, MCCIIE0BaTh BELIECTBA U
MIPOBEPSATH TUIIOTE3bI, 00pa0aTHIBATH U UHTEPIIPETUPOBATH PE3YJIbTAThI SKCIIEPUMEHTOB).

[Tpumep nmabopatopHOi pabOTHI

Pazgean 4. CTtpoenue u cBoiicTBa opranuvyeckux Bemects. Jlaboparopuas padora 3.
«IlosryyeHHe 3THIIEHA U M3YUYECHHE €0 CBOMCTB

Hassanue teMEbl Tema 4.2. «CBOWCTBAa OPTAHUYECKUX COCTUHEHUI»

Pe3ynbrar oOyuenus VYcTaHaBIMBaTh 3aBUCHUMOCTh  (PU3UKO-XMMHUYECKUX CBOMCTB
OpPTraHWYECKUX BEILECTB OT CTPOEHUS MOJICKYJ
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1. Bonpocsl 1J1s1 1onycka K jJjadbopaTtopHoii padore
a) chopMyIHpYHTE 1IEJb ITIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsCHUTE, K KAKOMY KJIACCY OPTraHMYECKHUX BEIIECTB OTHOCUTCS ATHIICH;
B) OOBSICHUTE, KAKUMU XMMHYECKMMH CBOMCTBaMHU 00Ja/1al0T BelllecTBa JaHHOIO Kiacca,

KaKn€ Ka4€CTBCHHBIC PCAKINHN IJIA UX 06Hapy}KeHI/IH HCIIOJIBb3YROTCA;
F) 06’BHCHI/ITG, KaKk MOXHO IIOJYYUTb BCEIIECCTBA MJAaHHOI'0 Kiacca COG,Z[I/IHCHI/Iﬁ B

J'Ia60paTOpHLIX YCIIOBHUSAX;

1) 0OBACHUTE, U3 YETO COCTOUT MPUOOP IS MOITYUEHHUSI Ta30B;

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

JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHLIEHTPUPOBAHHAs CEpHas KUCIIOTa),

HarpeBaTeJIbHBIMU MPUOOpamMu (CIUPTOBKA).
2. IIpoBeeHue oNbITOB

OobopynoBanue u mocyaa PeakTuBbI
1. CrexisiHHBIC TPOOUPKH 1. KonuenrpupoBanssiid pactBop H2SO4
2. lratuB mis mpoOUpOK 2. DTHIIOBBIA CITUPT
3. CnmproBka 3. PactBop KMnO4
4. Chouuku 4. bpomHas Boga
5. Tlecok

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'lpOCLI H 3a1aHusA

1. IToay4uuTh 3THIEH AETUAPATALMEN STHIIOBOTO CIIUPTA,
00HapyXHTh €T0, U3YYUTh €ro CBOMCTBA.

1.1. B mpoOupky HaUTH 2—3 MJI STUIIOBOTO CIIHPTA U
OCTOPOXKHO A00aBUTh 6—9 MJI KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI. 3aT€M BChIIaTh HEMHOI'O IIPOKAJIEHHOIO IIECKA
(TIeCOK MJIM MEJIKHE KYCOUYKH MeM3bI BBOJAT JUIS TOTO, YTOOBI
IIPEIOTBPATUTD TOTYKH KUIKOCTH ITPU KUIIEHUH ). 3aKPBITh
poOUPKY IPOOKOI ¢ ra300TBOIHOM TPYyOKOH, 3aKPENUThH €€ B
HITAaTHBE U OCTOPOKHO HArpeTh COAECPKUMOE IPOOUPKHU

(puc.1)

1. Uto mpoucxoauT B mpooupke?
UYro Habmogaere?

2. K xakomy TUITy XHUMHYECKUX
peakuuii OTHOCSTCS 3TU
npoueccol? Kak HazbiBatoTcs?
3. Kak meHsieTcs okpacka
pactBopoB? I[louemy?

4. Kakum ruiaMeHeM ropuT
stunen? [louemy?

5. CocTaBUTh YpaBHEHUS
MPOTEKAIOIINX MPOIIECCOB.
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2H4

%

Br,  KMnO,

1.2. OcTop0XHO, paBHOMEPHO HArPETh CMECH.

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

1.4. B tpeThio npoOupKy HAIUTE 2—3 M1 OPOMHOI BOJIBI,
OIYCTUTh Ta300TBOJHYIO TPYOKY 10 IHA 3TON MPOOUPKH U
MPOIMYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIONIUIACS Ta3.

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

C,H;OH (atnino-
BBIX CITUPT)

H,SO,

3. O0paboTka pe3yJbTaTOB ONBITOB

1. TlpoaHanu3upoBaTh COOTBETCTBHUE MOTYYEHHBIX PE3YIbTATOB CIIOCO0AM TMOIYUYCHHS
HENPEENbHBIX YIIEBOIOPOAOB psifa dTUIEHA (alkeHOB). CaenaTh COOTBETCTBYIOLIUI BBIBO/L.

2. ChopmynupoBaTh BBIBOJ O (HU3UKO-XUMHYECKHUX CBOMCTBAX dTUJICHA.

3. ChopmynrpoBaTh BEIBOJI O CIIOCOOaX 0OHAPY)KEHUS ATHIICHA.
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4.2.2. OueHo4HbIe cpecTBA PY0e;KHOIro (TeMaTH4YeCKOro) KOHTPOJIS M0 AUCHMIIIHHE

«XUMHUD»

Py0OexHbIil (TeMaTHYeCKHii) KOHTPOIbh MO JUCIHUIUINHE «XHUMHUS» TPOBOAHUTCI B Gopme

KOHTPOJIbHBIX pa60T I10 pazaciiaM OCHOBHOI'O MOAYJIsI HA OTACIIBHBIX 3aHATUAX, KEHCOB.

KoHTpobHbIE pabOThI OCYIIECTBISFOTCS METOI0M TECTHPOBAHMS.
IIpumep KOHTPOJILHOM padoThl B (pOpMe TeCTOBBIX 3aJaHuii Mo pa3aeay «CTpoeHue
U CBOMCTBA OPraHUYeCKNX BelleCTB»
1.BemecTBo, cocTaB KOTOPOro BBIpaXeH MoseKyssipHor (opmynoii C3Hg oTHocHTCs K

KJIaccy:

1) apensr

2) ankaHsbl

3) ajKeHbI

4) a’KuHBI

2.Ha3zBanwue Bemiectsa, popmyna kotoporo: CHz-CH(CHz)-CH2-CH2-OH
1) 6yranon-2

2) IeHTaHod-2

3) 2-meTunOyranoi-4

4) 3-meTunoOyranon-1

3.BemectBo, umeromnee Gpopmyiny CH2=CH2 Ha3bIiBaeTcCs:
1) Tommyon

2) sTHIIeH

3) rnmuuepuH

4) nponaHo

4. BemiecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAs KUCIIOTA, UMEET GOpMyIy:
1) C2HsOH

2) (CHz3)2NH

3) CH3-CH»-COOH

4) C3HeOH

5. J11s ankaHOB XapaKTepHa PeaKiys:

1) npucoenunenus Hz

2) XJIOpUPOBAHUS Ha CBETY

3) oGecnBeunBanus pactBopa KMnO4

4) nonuMepHu3aluu

6. MeTaHnous pearupyer c:

1) Hatpuem

2) BosO#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHas KUCJIOTa BCTYNAET B PEaKIHIO C:
1) AgNOs

2) NaCl

3) Na2COs3

4) H,O

8. BepHbl 11 yTBEpKICHHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA
1) BepHO TONBKO A

2) BepHO TOJBKO b
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3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUI

9. YpaBuenue xumudeckoit peakiuu C2Hg+Clo—C2HsCI+HCI sBnsiercs:

1) peakiueii 3amelieHus], MPOTEKAIOIEH M0 paJUKAIbHOMY MEXaHU3MY

2) peakiuei NpucoeIUHEHM s, IPOTEKAIOIIEH 110 PaluKAIbHOMY MEXAHU3MY

3) peakuueii 3aMeleHus, MPOTEKAIOUIEeH 10 HOHHOMY MEXaHU3MY

4) peakuueil NpuUcOeINHEHUS, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOro 3epkajia» (C aMMHAYHBIM PAacTBOPOM OKCHAA cepedpa)
BCTYIAET:

1) aTanon

2) rioKo3a

3) rmnepuH

4) kpaxmai

11. YcraHoBuTe COOTBETCTBHE MEXIy HA3BAaHUEM BEILECTBA M KJaccoM (Ipymmoi)
OpPraHUYECKUX COSAUHEHU, K KOTOPOMY(-0i) OHO MPUHAAIEKHUT.

Haspanue Bemecrsa

A) CHsCOOH

b) CHs-CH2-CH3s

B) CH>=CH-CH>-CH3

I') CHs-CH2-OH

Knacc oprannueckux coeuHeHUN

1) onHOaTOMHBIE CIUPTHI

2) yriaeBoibl

3) kapOOHOBBIE KUCIOTHI

4) apoMaTH4ecKHe yriieBOI0POIbI

5) HenpeeNnbHbIE YTIIIEBOAOPOIbI

6) npenenbHbIe YTIEBOAOPOAbI

12. B cxeme npeBpalieHuit

1500°C Caxr +Br

CH4—X1—06en301— X2

BeniecTBaMH X1 U X2 COOTBETCTBEHHO SBIISIOTCS:

1) atetunen

2) aTUneH

3) 6pomOeH30m

4) xnopOeH3o

5) dbenon

6) HUKJIOTeKCaH

13. CkoJyibKO JUTPOB BOAOpOaa moTpedyercs s oopasoanus 10,2 T 3THIOBOTO CIIUPTA
U3 alleTanbJeru/a, €Cliu BBIXO MPOAYKTa peakiuu cocraniser 80%?

1)6,2 n

2)3,1x

3) 12,75 n

4H11,2 7

Keiicbl MCONB3ylIOTCSI B KauyecTBE OLIEHOYHOI'O CpEACTBA B pasfene & MPUKIATHOIO
MOJyJsl, UX COJEp)KaHUE ONpEeAessieTcs C y4eToM  HIpOQecCHOHAIbHON HalpaBIEHHOCTH
oOpazoBarensHOM iporpamMmMel CITO. IIpumepbl BO3MOKHBIX T€M KEHCOB:

1. IloTennienne kKIuMara 1 BEICBOOOXKIEHUE ra30BbIX I'MJIPATOB CO THA OKEaHA.
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2. Bynymue Marepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHSI.
3. HoBble maTepuaibl 1Jis COTHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX IIPENAPATOB.

5. XuMu4eckue 3JeMEHTHI B )KU3HH YeJI0BEKa.

6. Bonopoanas sHepreTuka.
[Ipumepbl KEHCOB:
Keiic Nel. «XJ10p B )KM3HM YeJI0BEKa»

B SfnoHun oOBeAMHEHHBIMH cHJIaMU HalMOHAIBHOTO WHCTHTYTa 3JI0POBbS U
[TpedextypHoro ynuepcutera Cu3yoku ObLIO IMPOBEIECHO UCCIEOBAHUE. YUCHbBIE BBISICHUIH,
YTO €CTECTBEHHbIE OPraHMUYECKUE BEIIECTBA BCTYNAIOT B PEAKLIUIO C XJIOPUPOBAHHOW BOJIOH U3-
oJ KpaHa, oOpa3ysl OIllacHble COEIMHEHMsI, KOTOpble MOTYT CIY)KUTh NpUUMHOU paka. Takue
coeMHEeHMs Ha3bBatoTCs M X, TO ecTth «MyTtaren ukce» uinm «HensBecTHbI MyTaren».

3ajaHus:

1. Ilpeanoxute cnocoObl YMEHbLIEHUS SJOBUTOrO BIMSHUS XJIOpa B MUTHEBOW BOJE Ha
OpraHu3M 4YeJIOBEeKa.

2. Hcxonsa u3 cBOEH >KU3HEHHOM NPAKTUKHU, MPUOIHM3UTEIbHO pPAaCCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI Bbl UCIIOJIB3YETE B TEUEHHUE JHS U JUIS KAKUX Liesei?

3. Kakue opransl yenoBeka O00JIblIe BCEro CTpaatoT OT BO3AEHCTBHS XJiopa?

4. Kak BnusieT XJIOpUpOBaHHAs BOJa Ha YEJIOBEKA IIPU KylaHUU?

5. Haiiaure nOMOMHUTENBHYI0 MH(OpMAIMIO O 3aMeHe XJopa MpH 00e33apakuBaHUU
BOJIBI.

6. Uccnenyiite paznuuHble TOBapbl OBITOBOM XMMHUHU B CBOEM joMe. COCTaBbTE CIIMCOK
XJIOpCOAepKaIIUX COeAUHEHNUH, YKa)KUTE Mepbl 0€30I1aCHOCTU IIpU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uin — mar B Oyayuiee»

ABtomoOmnn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTaX €31T IO
noporam EBponsl ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach K eBpomneickomy
napTHepcTBY 3kosioruuHoil s3Heprun (Clean Energy Partnership), mocie uero BbiBena Ha nepBblil
IUIaH TPOU3BOJICTBO 3KOJIOIMYECKH YHUCTBIX aBToMoOmied. A Ha Ilarom MockoBckoM
MexnynapoaHoMm aBTocanioHe BA3 mpencraBui cBoro HOBMHKY «Jlama-AHT3m» ¢ GaiioHaMu
BOZIOPOJa U KHCIIOPO/a.

SagaHus:

1.ITouemy MHOTHE aBTOMOOUJIbHBIE KOMIIAHUM Pa3pabaThIBalOT aBTOMOOWIH, paboTaromme
Ha BOJOPOJHOM TOIUIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIEH, palbOTAIONIMX Ha YIJIEBOJAOPOJHOM TOIUIMBE,
BJIUSIIOT HA 3JJ0POBBE YEIIOBEKA?

3. Kakue «+» u «—» Bbl BUIUTE y BOJOPOIOMOOUIEH?

4 HaiiguTe TOMOJHATENBbHYIO HHPOPMAITHIO 00 UX YCTPONCTBE.

5.Ecnu B Bariell ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOWIIN, OJICUUTANTE, CKOJIBKO
NpUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKOH MapKu HCIIOJIb3YyeTe €KEIHEBHO.

6.Kakue BemiecTBa U B KaKOM KOJMYECTBE MOT'YT HaXOAUTHCSA B BBIXJIOIHBIX ra3ax BalllX
aBTOMOOMIIEN?

4.2.3 OueHOuYHbIE CPEACTBA TPOMEKYTOUHOM aTTECTAUH 110 AUCUUIIINHE «XUMU»

[TpomekyTouHass KOHTPOJIb MO JUCLUIUIMHE «XUMHUS» MPOBOJUTCS B BUAEC MHCHMEHHOI
HUTOrOBOH KOHTPOJIbHOW padorhl. KoHTponbHas paboTa BKIIOYAET TpU THUIA 3adaHuii: 1)
TEOPETUYECKOE 3aJaHhe B BHUJAE BOIPOCAa U3 TEOPETUYECKOTO COJAEPKAaHHUS OCHOBHOTO H
INPUKIAJIHOTO MOJYyJEH; 2) NpakTUYECKOe 3aJaHue (COCTaBICHUE YPAaBHEHUN XUMHYECKHX
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peakuii ¢ ydacTHeM HEOPraHWYEeCKHX WJIM OPTaHWYECKUX BEIIECTB, B T.4. IIETIOYCK
MPEeBpaIeHU U KaUeCTBEHHBIX peaklui OOHApYKEHUS; XUMHUUECKUX (POPMYIT HEOPraHUYECKUX
U OPraHMYECKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 33JJaHUs M0 HOMEHKIAType HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB; OIEHKAa M3MEHEHHUS CKOPOCTH XHMHUYECKOW peaklud W HamlpaBlIeHUS
CMEIICHUS PaBHOBECHS C UCHoNb30BaHWeM mpuHmmna Jle-IllaTenbe; oneHKa XUMHUYECKOTO
cocTaBa U 0OOCHOBaHHME MPUMEHUMOCTH O00BEKTa OMO- WU TeXHOCHEpPHl U T.IN.); 3) pacueTHas
3a7aya (pacyeTsbl MO YPAaBHEHHUIO XUMHUYECKHUX pPEaKIMil, pacueT MacCOBOWM 01 (Macchl)
XUMHYECKOTO JJIeMEHTa (COeAMHEHUsS) B MOJIEKyle (CMECH); OIpeleieHne MpocTeiien
(bOopMyIIbI OPraHUIECKON MOJICKYITBI, HCXO/ISI U3 3JIEMEHTHOTO cocTaBa (B %); pacueThl TETIOBBIX
3¢ (PeKTOB XUMUYECKUX pPEaKIMif; pacyeThl 3aBUCMMOCTU CKOPOCTH XUMHUYECKOW peakluud OT
KOHIICHTPAIIUU ¥ TEMIIEPATYPHI U T.I1.).
[Tpumep BapraHTa KOHTPOJIBHON paOOTHI.

3amanmue 1.

Kakoli pacTBOp HCHNONB3YIOT MJIsi KauyeCTBEHHOM pEakUUU ONPEACIICHUs XJIOPHJIOB,
O6pomuoB, Hoaunos? Hanumure ypaBHeHUs peakluii 1 000CHYiTe OTBET.

3amanmue 2.

Jlana cxema npeBpaleHnui.

CZHSOH A1203,400°_) X1 KMnO4, H20, 0-20"_) X2 HBr (u36.), t_ X3 t—>3TI/IH—>—>C2H4O

[Tponumure Bce peakiuu U onpeaenuTs Bemecrsa X1, X2, X3.

3ananmue 3.

Omnpenenure MaccoBble JO0IM XUMHYECKUX HJIEMEHTOB B okcuzae amoMuHus Al203 u
BBIPA3UTE UX B IIPOLICHTAX.

5.YCJIOBHUSA PEAJIM3ALIMA TPOTI'PAMMBI TN CIUTIJINHBI

5.1. Inst peanusanuu nporpaMmbl y4eOHON AMCHUIINHBI JOJDKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:
KaOuHneT ecrecTBEHHO - HAYYHBIX IUCLUUIUIMH, OCHAILIEHHBIH 000pY/10BaHUEM:

CrnenuanusupoBanHas y4yeOHas wmeOenb. TCO: IlepeHocHOe BHAECONMPOEKIIMOHHOE

obopynoBanue g TmpeseHtanuii, HOyTOyK. Jlocka. Ilonmutuko-usmdeckas kKapra MHpa.
[Tonmutuueckass kapra mupa. HarnsgHoe mnocobue: mnepuoandeckas CUCTEMa XHUMHYECKHX
anemenToB JI.M. Menneneena.

6.MudopmanuonHoe odecrevyeHre peajanu3amuu MpPorpaMmbl

Jns peanuzanuu mporpamMmbl  OMOIMOTEYHBIH (DOHI 0O0pa3oBaTeNbHONW OpraHU3aluU
YKOMIUICKTOBAH TII€CHYATHBIMU A/ninm OJICKTPOHHBIC O6p330BaTeHBHBIe n I/IH(bOpMaHI/IOHHI)Ie
pecypchl, peKOMEH/IOBAaHHBIE JJIsi WCIOIB30BaHUS B 00pa3oBaTeNLHOM IMPOIIECCe, HE CTapiie
IISITHU JIET C MOMEHTA U3aHUAA.

6.1. OcHOBHBIE W3TaAHUS
1. bopucos, A. H., Xumusa : yueOnuk / A. H. bopucos, E. C. Ocrpornsgos, T. b.

Boiinona, JI. I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7.
— URL.: https://book.ru/book/950237 (mata obpamienus: 15.05.2024). — TeKcT : 31eKTPOHHBII.

2. Koxopesa, B. B., Xumus : yue6Hoe nocobue / B. B. KoxopeBa. — Mocksa : KnoPyc,
2024. — 371 c¢. — ISBN 978-5-406-13324-8. — URL.: https://book.ru/book/954419 (marta
obpamenust: 15.05.2024). — TekcT : AIEKTPOHHBIH.
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6.2. OCHOBHBIE YJIEKTPOHHbIE U3AHUSA
1. hvsh.ru — XKypran «Xumus B ILIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexuun mno xumum Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynspHbiii IPOEKT «DJIEMEHTHI OO0JIBIION
Haykn» ((pu3uKa, XUMUs, MaTEeMaTHKa, aCTPOHOMHUS, HAyKH O JKU3HHU, Hayku o 3emiie). HoBoctu

HAayKH, KHUT'H, HAYYHO-IIOIIYJIAPHBIC CTAaThbU, JICKIUH, SHIIUKIIOIICIUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nonyJsipHOrO XypHana «llorenunan». Xypnan uznaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayyHO-TIOIYJISIPHOTO JKypHajia « XUMHUA U >ku3Hby». JKypHan usgaéres ¢ 1965 r.
5. http://qgotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OtkpsITas 251eKTpoHHast Oubinoreka xumudeckoro nopraia «Chemnet», conepkut yueOHble U
UH(pOPMAaLIMOHHbIE MaTepUallbl JUIsl MIKOJIbHUKOB U yuuTesiel. B Helt MOXHO HaliTH y4eOHHUKY 110
oOuieil 1 HeOpraHM4eckol XUMHUHM, OPraHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
3aJjaud  XMMMYECKMX OJIMMIIMAJ] C PELICHUSAMH, 3a7ayd BCTYNUTENBHBIX 3K3aMEHOB IS
aOUTYpPUEHTOB.

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

Nudopmarnmonnsie mMarepuansl 00 onummnuangax: MoOCKOBCKOM Topojickoi, Bcepoccuiickoi,
MenneneeBckoit, MexayHapoHoil. [IpuBeeHbI 3a1a4u TEOPETUUECKUX U SKCIEPUMEHTATBHBIX
TYpOB, MOAPOOHBIE pElIeHHUs], CIUCKU U PoTorpaduu nodeauresnei.

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

CucremMa TUCTAaHIIMOHHOTO OOYy4YEeHHSs, HamlpaBlieHHas B IMEPBYI Ouepellb Ha MOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoanoi. CalT COaepKUT OrpOMHOE
KOJIMYECTBO 3aJlay, CIPYNIUPOBAHHBIX Kak MO TeMaMm, Tak M 1o oiaumnuanam. [lo Bcem
OCHOBHBIM pa3jiejlaM XHMHUM TPUBEAEH TEOPETUUYECKUU Marepuan | pa3oOpaHbl pelieHus
TUIIOBBIX 3a/a4.

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

[Topran mo wnHaHoTexHomorusiM. OCHOBHasi 1Ieb — pa3BUTHE O0Opa3oBaHUs B 00JIaCTH
HAaHOTEXHOJIOTHM U NOATOTOBKA K HHTEPHET-OJIMMIINAA/IE 10 HAHOTEXHOJIOTHUSIM.

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

Hanéxnast crnpaBouHass wHpOpMAIMs O XWMHUYECKMX DJIEMEHTaXx M HMX CBOMCTBax (Ha
AHTITUHCKOM SI3BIKE).

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

Pycckos3pIuHbIi CAUT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

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

Hexommepuecknii caliT OHJIaH-00pa30BaHus, COJEPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KYpCOB M BUJICOJEKIUN ISl IIKOJBbHUKOB, CTYJICHTOB U y4uUTeNEH. ECTh HECKOJIBKO KYpPCOB IO

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

Caiit Chemical AbstractService — camblii aBTOPUTETHBII B MHpE XUMHHU MH(POPMALMOHHBINA
WHTEpPHET-pecypc (CalT MIATHBIN).
13.  http://www.organic-chemistry.org/

ITopTas o OpraHUYEeCcKOM XMMHN HA aHTJIMKCKOM SI3BIKE.
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14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KIIACCUIECKHE YICOHUKH, CIIPABOYHUKHU, YHITUKIONEINH, IIOUCK OPTaHNYECKUX U
HEOPraHWYECKUX PeaKIMii, COCTaBICHHE YPAaBHCHUN peaKInii.

15.  http://orgchemlab.com/

CaiiT, NOCBAIEHHBINA IPAKTUUECKOHN paboTe B 1abopaTopuun

6.3. JlomoJTHUTEJIbHbI€ HCTOYHUKH

1. AxmenoBa, T. M. Xumus : yueoHoe mocobue / T. M. AxmenoBa. - Mockga : MOII
PI'VIL, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekctr : osmektponHbd. - URL:
https://znanium.ru/catalog/product/2137492 (aara obparenus: 15.05.2024). — Pexxum gocryma:
110 TTOIIUCKE.

2.  JHenucona, O. U., Xumus : yueOnuk / O. U. JlenucoBa. — Mocksa : KunoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217  (nara
obpamenus: 15.05.2024). — TekcT : AIEKTPOHHBIN.
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