@r60Y BO

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

Wl
s

TYPU3SMA U1 CEPBUCA»

PryTHUC Aucem 1

/AOKYMEHT NOAMMCAH NIEKTPOHHON
noanuceio

YTBEPXJAEHO:

Y4enbiM coBeToM UHCTHTYTA CEPBHCHBIX
TEXHOJIOT Ui

IIpoTokoJ Ne 5 ot «27» siuBapsi 2023 r.

PABOYAS IMPOTPAMMA
JUCHUIIJINHBI
OY/.08 XUMUA
OCHOBHOM npogeccCHOHAIbHOI 00pa30BaTeILHON MPOrPAMMBI CPeIHEro
npogeccuoHaAIbHOr0 00pa30BaHusl — MPOrPAMMBbI OATOTOBKH CHENMAJINCTOB CPeIHEr0
3BeHa
no cnenuajbHocTu: 38.02.07 bankoBckoe 1e/10
KBanuduxkanus: Cneyuanucm dankoeckozo oena

200 Hauana noozomoexku: 2023

Pa3paborunku:
IOJKHOCTh ydeHas crerneHb u 3sanue, DO
npenooasamenb Kk.M.H. Anaouna C.A.

PaGouasi nporpamma corsiacopana u onoopena pykosoauresem IIICC3:

JIOJDKHOCTh yudeHas cTeneHb u 3Banue, PO

npenoodagameins bapanosa A.A.




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
~ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 2
COHEP/XAHHUE

OO0mas xapakTepucTuKa padoyeii mporpaMMbl IMCHUILIMHBI

CTpykTypa u cofep:kaHue y4eOHOH JUCIHUILIMHBI

MeToauuyecKue YKa3aHUA 10 IIPOBEACHUIO IPAKTHYCCKUX SaHﬂTHﬁ/ﬂaﬁopaTopHBIX

padort

@DoH/T OLIEHOYHBIX CPEACTB TMCIUTLIHHBI

YciaoBus peajm3anuu NPporpaMMsbl THCIHHINIHHBI

HNudopmanuonnoe odecrneyenne peajsn3anuu NporpaMmmal




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 3

1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

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

VYuebHas IUCLUILIMHA «XUMUS» ABISETCS 0053aTeNIbHONW 4acThio 00111€00pa30BaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTelNbHON NPOTPaMMbI 0 CHEIHMAIBHOCTH
38.02.07 ba"ukoBcKkoe neio

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oopazoanus ¢ yaerom @I'OC CIIO no cnennanbrocTy 38.02.07 bankoBckoe 1emo

JucuuruinHa Hanpasiena Ha popmupoBanue OK 1o crenuanbHOCTH:

1.2. lesu U IUIAHMpPYeMble Pe3yJbTAThl 0CBOCHUS AU CHUILINHBI:

Koo Haumenosanue komnemenyuu
KomMnemenyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpodecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHHIo,
3¢ (EKTHBHO JCHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX.

[lenu TUCUUIUINHBL:

®opMupoBaHUE y CTYACHTOB MIPEICTABICHHS O XUMUUECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YyHOW KapTHUHBI MHpaA KaK OCHOBBI IIPUHATHS PELICHUH B JKU3HEHHBIX U ITPOU3BOJCTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Ccpee.

1.3 Mnanupyemsble pe3yabTaTbl OCBOEHHsSI 001I€00pPa30BATEJbLHON AUCUMIIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIC H METANPeIMETHbIC) Pe3yIbTATHI:

B yacTu Tpy10BOro BOCIIMTAHUS:

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

- TOTOBHOCTh K aKTHUBHOHM JEATEIBHOCTH TEXHOJIOIMYECKOH M COIMAJbHOM HaNpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENbHO  BBIIOJHATH  TaKylo
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chpepam npopeccCuoHaIbHON JesITENbHOCTH,

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

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

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

- OTIPENIENSATh LENU IeATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLEHHBATh COOTBETCTBHE pPE3YyJbTATOB IEISIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHHUE MTPH PELLICHUN )KU3HEHHBIX MPO0JieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTMC Aucm 4

- BJIaJIeTh HABbIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JEATENbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

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

- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4l PE3YJIbTaThl, KPUTHYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

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

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

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE

B 00.1acTH HEHHOCTH HAYYHOT'O TO3HAHMS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YMUTATEIbCKOW KYJIBTYpPHI KaK CpEICTBA B3aMMOJCUCTBUS
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, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpeTalio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo37aBaTh TEKCTHl B PAa3IMUYHBIX (hopMaTax ¢ y4yeTOM Ha3HaueHus WHPOpMAaIUU U IIENEBOM
ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YaIH3allUU;

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

- WCIIONIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJ0JIeHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeHHs], MIPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS M 3alIUTHI HH(OpMaLUU, HHHOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4E€OHO-UCCIIE0BATENHCKOM, MPOEKTHON U COITUATIBHON JIEATETbHOCTH;
OBiaieHUe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eHCTBUSAMMU:

0) cOBMECTHasl IESITEIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTHXKEHUIO: COCTABJIATh IUIaH JACUCTBUM, paclpelneisTh pPOJd C YYEeTOM MHEHUU
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

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

- OCYUIECTBJIATH MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IUYHBIX CUTYalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:



DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
~ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 5

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAEH IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- MPYU3HABaTh CBOE MPABO U MPABO APYTHX JIOJEH HA OIIUOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 06.1acTH 3K0710rHY€CKOT0 BOCIIUTAHMS S

- copMHPOBAHHOCTH  SKOJOTMYECKOW KYJIbTYpbl, T[OHHMAaHUE BIMSIHHUS  COLMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

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

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAIOIIEH Cpee;

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

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIlPaBIE€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, KPUCTAJUIMYECKAsi pelIeTKa, THIBl XUMHYECKUX peakiuil (OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON peakIMi, XUMUYECKOE PABHOBECHE), 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
CBEJICHHMsSI O CBOICTBaX, COCTaBe, MONy4YeHHUU U OE30MaCHOM HCIHOIB30BAHUU BAKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa;

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

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

- yMETh YCTaHABJIMBATH MPUHAMJICKHOCTh HM3YYEHHBIX HEOPraHMYECKUX M OPTraHUYECKHUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyIIaM COCIMHEHUW, XapaKTEepU30BaTh MUX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIBI XUMHUYECKHX CBsi3eld (KOBaJleHTHAas, WOHHAs,
MeTaJIJTN4ecKasi, BOJOPOIHAS), THUIBl KPUCTALTUYECKUX PEIIETOK BEIIECTB; KJIacCU(UIIMPOBAThH
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 pEeHIeHUsS MPaKTHYECKHX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHNEM (DU3MUYECKUX BEIIMYUH, 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 BBIMIOJIHATH XUMHUYECKUN 3KCIIEPUMEHT (MPEBpaAIEHUsS 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 PEAKIIMM MOHHOTO OOMEHa, OMpEAeNsiTh 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 OOpalleHWHd 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(GOPMAIIHIO, 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 110 XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM XUMHUYECKUX PEaKIUi ¢
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUs M1 MPUHATUSA PEIICHUH B KOHKPETHBIX JKW3HEHHBIX
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
pPEaKIuy Ha albJErHuJIbl, KpaxMall, yKCYCHYIO KHCIOTY; JeHaTypauus OeIKOB IMPHU HArpEeBaHUU,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONPEIENSITh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIE 3anauu 1o TemMam "Metamsl" u "Hemeramnsr") 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 MPaKTUYECKUX
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;
YUYHUTHIBATh OMACHOCTh BO3JIEUCTBHS HA KMBbIE OPTraHU3Mbl OINPEJCICHHBIX BEIIECTB, TOHUMAs
CMBICJT TTOKA3aTes MPeIeTbHOM TO0MYCTUMOW KOHIEHTPALINH.



YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM 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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TYPU3SMA U CEPBUCA»
PIYTUC Aucm 8
2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pAa3/iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE colepKaHune
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHele  50€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XUMHYECKOM  CBS3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYEeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IpakTHYecKHe 3aHITHS
Nel. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKOM CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMHUYECKUX (DOPMYJ JBYXATOMHBIX COEIMHEHHMH (OKCHIOB, CYJIb()HUJIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEePUOJNYECKAM M3MCHEHHEM CBOMCTB XHMHUYECKUX DIICMCHTOB M MX COCJMHCHHN B COOTBETCTBHH C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M Ta0MIa  [Ne2, Tlepuomuueckas cucTeMa XuMHUeckux oiementoB JLU. MeHjeneesa. ®H3NUeCKnii CMBbICT
AW Menneneesa |[Teppommueckoro 3akona JILM. MeHzueneesa. 3aKOHOMEPHOCTH W3MEHCHHMS CBONCTB XHMHYECKHX
3JIEMEHTOB, O0OpPa3yeMBIX HMMH TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHHEM 1

xuMuyeckoro snemeHta B Ilepmomnueckoir cucreme. MHPOBO33pEHUECKOE W HAaydHOE 3HAUYCHHE
ITepuommueckoro 3akona J[.M. Menneneesa. Ilpornoser J[.M. MenneneeBa. OTKpbITHE HOBBIX
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PryTHUC Aucm 9

XAMUYECKHX DJIEMEHTOB.

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

OK-1
Pa3nen 2. Xumnueckue peakiuu
OK-7

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

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

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsT OKHUCIEHUsI-BOCCTaHOBICHUS. CTeneHb oOkucieHus. OKUCTUTENh U BOCCTAHOBUTEIIb.

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLM METOJIOM 3JIEKTPOHHOIO

Oananca. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMUA B MPHUPOE, MPOU3BOJICTBEHHBIX MpPOIlECCax U

YKHA3HEIEATEIIbHOCTH OPraHU3MOB

[MpakTuyeckue 3aHATHA

Ne3. KonuvecTBeHHBIE OTHOIIECHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHUHU U PACU€ThI

10 YPABHEHMUAM XMMHUYECKUX peakui. Mosb KaK eMHHIA KOJIMYeCcTBa BelecTBa. MossipHas Macca.

3aKOHbBI COXPAHEHHUS MAcChl U SHEPTUU. 3aKOH ABOraJipo. MosipHblil 00beM razoB. OTHOCUTENbHAS

IJIOTHOCTD Ta30B. PacueTsl o ypaBHEHUSAM XMMHYECKUX PEaKIMi ¢ UCTIOIh30BAaHUEM MacChl, 00beMa

(HOpMaspHBIE YCIOBHS) Ta30B, KOJIMUECTBA BellecTBa. KoHTponbHas pabora

<<CTpOCHI/Ie BCHICCTBA U XUMHUYCCKUC PCAKITUN))
Tema 2.2. OcHoBHOe coaepkaHue OK-1
ONEKTPOTUTHHYECKA | Tegpernueckoe 00yUeHHe OK-7

1 QUCCOLIHAIINS U
WOHHBIA 00MEH

Teopus 37IeKTPOIUTHYECKON aucconranuu. MoHbL. DNEKTPOIUThI, HEANEKTPOJIUTHL. Peakimy MOHHOTO
obmena. CocTaBlieHHE peakIii MOHHOrO OOMEHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HA COCTaBJIIEHNE HOHHBIX peaKuil
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PIYTUC Aucm 10
JlabGopaTopHble 3aHATUSA
Nel. JlabopaTtopHas paboTta “THITbI XUMHUYECKUX pEaKIIfii”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB
XUMHUecKux peakuuid. [IpoBenenue peakimit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOpoB. 3a/1aHNsl HA COCTABJIEHUE HOHHBIX pPEaKIMi
OK-1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAHUYECKHX BelleCTB OK-7
Tema 3.1. OcHOBHOE cO/Iep:KaHue OK-1
Knaccupukanus, | Teoperndeckoe oGydenue OK-7
HOMCHKIIATYPA M |TTpenmer Heopranmueckoit xumun. Kiaccupukanus HeOpraHHYeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3anMocBs3b
HCOPTaHMHCCKUX | peopranndyecknx BemecTB. ATperaTHble COCTOSHHS BelIecTBA. KpucTammmueckue M aMophHBIE
BCILCCTB BellecTBa. THUMBl KPUCTAUIMYECKUX PEUICTOK (aTOMHas, MOJEKYJspHas, MOHHAs, MeTajsindeckas).
3aBUCUMOCTh (U3MYECKUX CBOWCTB BEUIECTBA OT THUIMA KPUCTAIIIMYECKOM pELIETKH. 3aBUCHUMOCTb
XUMHUYECKOM aKTMBHOCTH BEIECTB OT BHJAA XMMHYECKOH CBA3M U THUMNA KPUCTAIUIMYECKOW PEHIETKH.
[IprurHBI MHOrOOOpa3us BELIECTB
IIpakTHYecKkue 3aHATHA
Ne4. HomeHnkiiaTypa HEOPraHM4ECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOMN
(OopMyJIbI UJTU COCTaBICHHE XUMUUECKON (POPMYJIbI HCXO/1 U3 HAa3BaHMSI BEILLIECTBA 110 MEXTYHAPOIHON
(MIOITAK) min TpuBHanbHOM HOMEHKJIATYype.
Pemenune mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIM ra3, YIJIEKHCIBIA Tra3, aMMHaK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (DOPMYJIbI XUMUUECKUX
BELIECTB, ONPEAEISTh IPUHAAIEKHOCTD K Kiaccy.
Hcrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).
ITonck nHpopMaIum 1Mo Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyrnam
Tema 3.2. ®uznko-| OcHOBHOE colep:KaHNe OK-1
XUMHYECKHE TeopeTnueckoe o0yueHune OK-7
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TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHMYCCKUX  |MeTaJIOB M HEMETAUIOB B IIPUPOAE U KU3HEIEATEIBHOCTH 4YeJIOBeKa M opraHu3moB. Kopposus
BCILIECTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHl METAINIOB OT KOPPO3UU
Hemeramnel. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukamus 1 HoMeHKIaTypa COeJMHEHH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yecKkue 3aHATHA
NeS. CocrapiieHue ypaBHEHUI XUMUYECKUX PEAKLUI C Y4aCTUEM IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETauIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHWYECKUX KHUCIOT, OCHOBAaHMHA W aM(OTEPHBIX THIPOKCUIOB, HEOPTaHWUYECKHX COJICH,
XapaKTEePU3YIOUIUX UX CBOMCTBA.
Pemrenne npakTMKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IOJYyYEHUE U
0e30macHOe UCIOIb30BAHNE BaKHEHIIINX HEOPTaHMUECKUX BEIIECTB B ObITY U MPAKTUYECKOH
JIEATEILHOCTH Yea0BeKa. KonTposibHas padora «CBOKWCTBA HEOPraHUUECKUX BEIIECTB
Tema 3.3. OcHOBHOE coJiep:KkaHue OK-1
Unentuduxanus | JlaGopaTopHbie 3aHATHS OK-7
HCOPTaHMHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMsA HEOPTaHMIECKHX BEIIECTBY.
BEIICCTE PenieHne SKCIEPUMEHTATBHBIX 3a1ad [0 XMUMHYECKMM CBOWCTBAM METAVIOB M HEMETAILIOB, IO
pacrno3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB.
Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AHMOHBI, Ha KATHOH aMMOHMUS
. OK-1
Pasznen 4. CTpoeHue 1 CBOIICTBA OPraHNYeCKUX BelIeCTB OK-7
Tema 4.1. OCHOBHOE co/Iep:KaHue OK-1

11
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Knaccudukanus, | Teoperudeckoe ooydenune OK-7
CTPOCHHUE U [TosiBienue U pa3BUTHE OpPraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
HOMEHKJIaTypa 3HAYEHHUE OPTaHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHNYeCKUX XHWMHUYECKOE CTPOCHHE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
BCILIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OopraHudeckux coeanHeHuil A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHMYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOE€HUs MOJIeKyJ. 30Mepus u n30Mephl.
[lonsitne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel KiacCUpUKAMKM — OPTaHUYECKUX
coeAMHEeHH. MexayHapoaHas HOMEHKIATypa W OPUHUWIBI  HOMEHKIATYPhl  OPraHHUYeCKHX
coequHeHuil. [loHsTHe 00 a3zoTcolepKalMX COEIUHEHHSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBaX
(yrneBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYeckne 3aHATHS
Ne6. Homenknatypa opraHnuecKiuxX COCIMHEHUM OTJEIbHBIX KIacCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIC U
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBI, albJIeruibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIUIepuH, (eHon, (GopmanbAerus, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiein
(hopMyIIbI OpraHuYecKoil MOJIEKYJIbl, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHOBHOE coJIep:KaHue OK-1
CaoiicTBa Teopernueckoe o0yuenue OK-7
OpPTaHHYCCKHUX OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTIENbHBIX KIaccoB (0COOEHHOCTH
COCIMHCHHUH KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;
(u3MUYeCcCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOKI MOTYUYCHHS):
— TpeJenbHBIC YIIeBOAOPOAbI (ATKaHbl U IMKJIOANKaHbl). ['opeHne MeTaHa KaK OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOJE U TPUMEHEHHUE ATKAHOB;
— HempenenbHble (aNKeHbl, aJKUHbl W aJKaJUEHbl) U apOMaTHYECKUE YIIIeBOAOPOIbl. [opeHue
allEeTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAJIIOB

12
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PIYTUC Aucm 13
— KHUCJIOPOACOAEpIKaIle COeTUHEHNs (CIUPThI U (PEHOIbI, KApOOHOBBIE KMCIOTHI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHTIHUKOJS, TIUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCJIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOJNEKYIspHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCAaMM OPraHUYECKUX COeIMHEHUH
IIpakTnyeckune 3aHATHSA
Ne7. CoiicTBa OpraHMYECKUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAYyHapoIHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHbI, AJKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAErHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUM C
y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIIE MO MPEAJIOKEHHBIM IENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEIMHEHUH IO TPHUBHAIBHOM MM MEXIyHApOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnasi padora
Ne3. Jlabopatopnast pabota “IIpeBpalienus opraHM4eCKUX BEIIECTB ITPU HArpeBaHUU".
IlonydyeHune 3TuIEHa U U3yYEHUE €ro CBOMCTB. MoenMpoBaHue MOJIEKYNI M XMMHUECKUX ITPEBPALICHUM
Ha IpUMepe dTaHa, TUJICHA, alleTUIIeHa U JIp.
Tema 4.3. OcHoBHOeE coep:xaHue OK-1
Wnentnduxauns | Teopernueckoe obyuenue OK-7

13




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PIYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 14
OpraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILECTB, UX YIJIEBOJOB — WCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT.
3HAYEHUE U [IpeBpamenuss OenkoB muiu B opraHuzMe. buonormyeckue ¢QyHkuuum OenkoB. buonormueckue
[IPUMEHCHUE B ¢GbyHKIMHU kUpOB. PoJb OpraHnyeckoil XuMUK B pelIeHUH Ipo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOM 1 Ponp opranuuyeckoll XUMHM B pEIICHHH NPOOIEeM 3SHEPreTHYecKold Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJCTBEHHOM | MeIMIIMHBI, CO3/IAHUU HOBBIX MAaTepHajoB, HOBBIX HCTOYHUKOB DHEPIHH (aIbTePHATHBHBIE HCTOYHHKU
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YeJI0BeKa KJIAcCOB (YTJIEBOJOPOBI, CIUPTHI, (DEHOIBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANBJIETHIbI U [p.),
CMBICJI ITOKA3aTeJIsl IPEEIbHO TONYCTUMON KOHIICHTPALUH
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
W nenTudukamys opraHn4eckKux COeANMHEHUH OTeIBHBIX KJIACCOB (Ha MpUMeEpe allbJAECTHIO0B, KpaxMana,
YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKHX CBOICTB U
XapaKTEepHBIX KaUECTBEHHBIX peakiuil. [leHarypauus 6enka npu HarpeBaHuu. L{BeTHble peakuu
0enkoB. BO3HWKHOBEHHE aHATTUTUYECKOTO CUTHAJIA C TOUKH 3PEHUS XUMHUECKUX MPOIIECCOB MPU
MIPOTEKaHUN KaYECTBEHHON PEaKINH, MO3BOJIAIOIEN ACHTU(DULIMPOBATD MTPEJIOKEHHbBIE OPraHUYECKHE
BEIIIECTBA. KOHTpOJ'IBHaSI pa60Ta «CTpOGHI/Ie W CBOMCTBA OPraHNYCCKUX BCHICCTB)»
Paspean S. Kunernveckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYCCKUX PeaKIui 8&:%
CkopocTb OcHoBHOE coaepskanue OK-1
XUMHYECKHUX OK-7
peaKITHiL. Teopernueckoe o0yueHue
XuMHUECKOe CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jHuYHbIX (PAKTOPOB: MPUPOIBI PEATHPYIOIIMX BEIIECTB,
paBHOBECHE KOHIICHTPAllUA PEArHpyrOIIMX BEIIECTB, TEMIEPATYPhl W IUIONIAJAM PEAKIHOHHOM ITIOBEPXHOCTH.
TemnoBbie 3G HEKTH XUMUYECKUX peakIfid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(hakTOpoB (KOHIIEHTPALUS PEareHTOB WU MPOIYKTOB PEAKINH, JaBlIEHUE, TEMIEpaTypa) Ui CO3IaHUs
ONTUMAJIBHBIX YCIOBUM MpOTEeKaHUs xumudecknux npoueccon. [Tpunnun Jle [larense
IIpakTHYecKkue 3aHATHA
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Ne9. Pemienve mpakTHKO-OPUEHTUPOBAHHBIX 3a/laHUN Ha aHalu3 (aKTOpPOB, BIUSIOIIUX HA WU3MEHEHHUE
CKOPOCTH XMMHMYECKON PEaKIMH, B T.4Y. C MO3UIMNA IKOJIOTMYECKH 1eIecO00pa3HOro MoBeICHUs B ObITY
U TPYZAOBOM JI€ATEILHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH PUPOJHOMN CPEbl.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense A
HAXOXJCHHUS HANpPaBJICHUS CMELIECHUS PpABHOBECHS XUMHUYECKOW peakuMM U aHaiau3 (akTopoB,
BJIUSIIOIUX HA CMEIEHNE XUMHUYECKOTr0 paBHOBECHS
OK-1
Pa3neu 6. PactBopsI OK-7
TeMma 6.1. OcHoOBHOE co/lep:KaHue OK-1
Tonsrue o TeopeTnueckoe odyueHmne OK-7
pactsopax PactBopenne kak (u3MKO-XUMHUYECKUU mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBasgs 101s pacTBOpeHHOro BemecTBa. (CMbICH MOKa3zarens MPeaeibHO
JONYCTUMOM KOHIIEHTPALMHU U €r0 UCII0JIb30BaHUE B OLIEHKE SKOJIOTrMYECKON O€30MaCHOCTH.
[IpaBuna 5KOJIOTMYECKH IE1eCO00pPa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH NEATENBHOCTH B LEJSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JAEHCTBUS HA KUBbBIC
OpPraHMU3MBI ONPEECIICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, UCIOJIb3yeMbIE B OBITOBOU U
ITPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE colepKaHne OK-1
Hccnenosanne JlaGopaTopHbie 3ansTHS OK-7
CBOUCTB pactBOpoB (nes, JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOBY.
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoM, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEIIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKa OK-1
Xumusi B OBITY B |OcHOBHOE colepiKaHue OK-7
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npou3BoAcTBeHHOM | TeopeTnyeckoe odyyenne
JACATCIILHOCTH Hogelimme 1oCcTHXEHUST XUMAYECKONH HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XuMuu B oOecrieueHur
YCJIOBCKA IKOJIOTHYECKOH, SJHEPTeTUIECKON U MUIICBOM 0€30MaCHOCTH, pa3BUTHH METUIMHBIL. [IpaBuiia moucka u 5
aHaIM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAay4YHass M ydeOHO-Hay4yHas
JTUTEepaTypa, CpeACcTBa MaccoBoii nH(popManuu, cetb UHTEepHET)
[MpakTuyeckue 3aHATHSA
[Tonck u aHanu3 KeCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C yd4eToM OyayIiei
nmpoecCHOHATLHOM ~ JEATEIBbHOCTH MO  TeMaM:  BAKHCWIUE  CTPOUTEIIBHBIC  MaTepHUaIbI,
KOHCTPYKLMOHHBIE ~MaTepualbl, KpAacKW, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HAaHOMAaTEepHUaabl, TEKCTUJbHBIC BOJOKHA, HCTOYHHUKMA HHEPIUU, OPraHUYECKUE U MHUHEPAIbHBIC
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpencraBnenue pe3ynbTaToB penieHus: KeMcoB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen
IIpoMe:xxyTOo4YHast aTTecTallUs 0 AUCHMILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2 cemecTp
Bcero 46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylibTaTaM OCBOCHHUS XUMHH  SIBISIETCS
c(OpPMHPOBAHHOCTh y 00YUAIOMIUXCSl YMEHUI UCCIIEI0BAaTh XUMHYECKHE MTPOLECCHI U SBJICHHUS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIEPHUMEHTHI, UCCIeI0BaTh BEUIECTBA U
IPOBEPATH TUIIOTE3bI, MHTEPIPETHPOBATH PE3YJIbTAThl IKCIIEPUMEHTOB, IPOBOIUTH PACUETHI 110
XUMHUYECKUM (DOpMylnaM U ypaBHEHUSM XMMHUYECKUX PEaKIuil, MPOTHO3UPOBAThH MOCIEICTBUS
XUMHUYECKHX MPHUPOTHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX IporeccoB. JlabopaTopHbie pabOThI
COCTaBIISIIOT BAXHYIO YacTh y4e€OHOIO Ipolecca o XMMUU U HalpaBlieHbl HA (pOpMHUpPOBAHUE Y
00y4aromuxcst MPaKTUYECKUX YMEHHUH, B T.4. CIIOCOOHOCTEW YCTaHABIUBATH CBS3H MEXIY
TEOPETUUECKUMH MOJOKCHUSIMHI U SKCIIEPUMEHTAIbHBIMU JAHHBIMH.

KadecTBeHHOE BBINIONHEHHE TaOOPAaTOPHBIX paboT TpeOyeT HAM4Ms y O0yJaromuxcs He
TOJIbKO COOTBETCTBYIOIUX MPAKTHUYECKUX HABBIKOB (COOINO/IEHHE TEXHUKU O€30MacHOCTH,
cOopKa yCTaHOBOK, IIPUTOTOBJICHUE PEAKTUBOB U IIp.), HO M 3HAHUN TEOPETUYECKOTO MaTepualia
[2, 3]. OmHuM u3 cmocoOOB TOBBIIIEHHUS A(PPEKTUBHOCTH BBIIOJIHEHUS O00Yy4aIOIIUMUCS
7a00paTOpHBIX paboT SBISETCS TPEACTABICHHWE METOAMYECKHX pPEKOMEHJAluil 1o UuX
BBITMIOJTHEHHIO B BUJIE CIICIIUAIBHBIM 00pa30M O(OPMIIEHHBIX HHCTPYKLUH [4].

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

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

2. O6opyaoBaHUE U MOCY/A, PEAKTUBBI.

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

4. Bompochl 1 3a/laHus K OMbITaM, UMEIOIINE CBOEH IENbI0 aKI[EHTUPOBaTh BHUMAHHUE Ha
TEXHUKE O€30MacHOCTH, OCOOCHHOCTSAX MPOTEKAHUs OSKCIEpPUMEHTa, aHaiu3e, 00paboTke u
000CHOBaHMH MOJTYYEHHBIX PE3yIbTATOB.

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

[IpakTUKO-OpUEHTHPOBAHHBIE  SBISAIOTCS ~ OJAHMM M3 CIIOCOOOB  peaju3aluu
npoeCCHOHATBPHON IMOJATOTOBKH B JUCHHMIUIHHE «XUMH». [IpakTHKO-OpHEHTHPOBAHHEIE
3a/laHus BKJIIOYAIOT HH(OPMALIUIO «U3 KU3HW» U HAMPABICHBI HA BHISIBICHUE 3HAHU CTY/IEHTOB
00 okpyxaromeMm Mmupe, (GOpMUPOBAHHE MPAKTHYECKHX YMEHHH W HAaBBIKOB, B TOM YHCIE C
UCTIOJIb30BAaHUEM DJIEMEHTOB NMPO(hecCHOHAIBHON AeATebHOCTU. [Ipy BBIMOTHEHHE MPAKTHKO-
OpPUECHTHPOBAHHBIX 3a/IaHUI CTYIEHTH HE TOJBHKO PEIIAIOT JIMYHOCTHO-3HAYMMBIC MPOOIIEMBI C
UCIIOJIb30BaHUEM MTPEIMETHBIX 3HAHUH, HO M OCBAUBAIOT 3JIEMEHTHI OOIIMX KOMITETEHIIUHA.

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

C ToUkHM 3peHHsT HANpPaBICHHOCTH MPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHUUS JIENAT Ha
3aJaHMsl, CBSI3aHHBIE C KM3HBIO, MPAKTUYECKOM NEATENbHOCTBIO, HAa 3aJaHUS (OKUTEHCKOTO»
CoNepKaHus, Ha 3amaHusi NMPO(OPUEHTANMOHHOW HAIPABICHHOCTH, CBS3aHHBIE C Oymylieu
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.
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Kpome Toro, mo ¢opme moucka penieHus MpakTHKO-OPHUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3eNnTh Ha TEOPETUYECKHE, PACUETHBIC M SKCIIEPUMEHTAILHO-TEOPETUIECKHUE.

Pemenne TeopeTHdyecKMX 3allaHUl TMO3BOJSET pa3BUBaTh JIOTUYECKOE MBIILJICHHE,
(dbopMHpOBaTh MOHATUHHBINA aIapaT, CBA3BIBATH TEOPETHUYECKOE 3HAHMS MO TUCIMILIMHE C MX
MPUMEHEHUEM B HOBOW CUTYaIUU.

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

[Tpy BBIOJIHEHUU SKCHEPUMEHTATBHO-TEOPETHUECKUX 3a/laHU 00YyJarOmuecst ONMBITHBIM
IyTE€M Ha OCHOBE 3HAHUI PElIalOT MPAKTUYECKUE 3aa4H.

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

— HaAJIMYUE TO3HABATEJIBHOM, MPO(ECCHOHATBHOM, COIMANIBHOM 3HAYUMOCTH, KOTOpas U
MOTHUBHPYET 00y4aIOIINXCS;

— HaJIM4Yue CIOKETa, CUTYAallMH WM NPOOJEeMBI, Ui pa3pelIeHus KOTOpOi HEe0OXO0AHMO
UCTIOJIB30BaTh 3HAHMS, YMEHHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel WM U3 JKU3HHU, Ha KOTOPHIE
HET SIBHOT'O YKa3aHUS B TEKCTE 33]1a4H;

— CBsI3b C 00J1aCTHIO0 IPUMEHEHHUS PE3YNIbTaTa, OJYYSHHOTO MIPH PEIICHUN 3aa4H.

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

— Ha3BaHHE 3aaHUS;

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

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

— ¢hopMyITMpPOBKa 33/ 1aHHUS,

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

st pa3pabOTKH MPaKTHKO-OPHUEHTUPOBAHHBIX 33aHUH HEOOXOIMMO:

1. Onpenenuth pe3ynbraT o0ydeHHs, Ha (POPMUPOBAHHE MM MPOBEPKY KOTOPOro Oyaer
HaIpPAaBJIEHO 3a/1aHUE.

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

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

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

— JIOCTaTOYHOCTH (COIEPKUT BCIO HEOOXOAMMYIO HMH(OPMAIUIO JUIs BBITOJIHEHUS
3a/1aHHH ),

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

— COOTBETCTBYET BO3pAcTy 00yJarOLINXCS;

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

3.1. TeMaTuKa M coep:KaHMe MPAKTUYECKHUX 3aHATHII/1a00paTOPHBIX padoT

18



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 19

Ilpakmuueckoe 3anamue 1.

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB U NPUPOAA XUMHYECKOH CBSA3H
Conep:xanue: Perienue 3agaHuil Ha HCIOJIb30BAHME XUMHMUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUI MO0 HOMEHKJIAType MEXIYHAPOJHOr0 COK3a TEOPETUYECKOW M MPUKIATHON XUMUU
U TPUBUAIBHBIX HA3BaHUU IS COCTABIICHUS XUMHUYECKHX (OPMYJ BYXaTOMHBIX COCIUHEHUN
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

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

Ilpakmuueckoe 3anamue 2.

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

Conep:xkanue: Ilepuoamyeckas cucrema xumuyeckux snemeHtoB .M. Menneneena.
®uznueckuil cmbica [lepuonnyeckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOICTB XHWMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BELIECTB B
COOTBETCTBUM C TIOJIO)KEHHMEM XHMHUYECKOro 7djeMeHTa B Ilepuogumueckoil cucreme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue llepmoamueckoro 3axona J[.M. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

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

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peaKknui

Conepma}me: KOJ’IH‘IGCTBGHHBI@ OTHOIICHUS B XUMHUMH. OCHOBHI)IG KOJIMYCCTBCHHBIC 3aKOHBI B
XUMHH U PacueThl MO0 YPaBHEHHSIM XUMUYECKHUX peakiuii. Mok Kak equHHUIa KOJTUYeCTBa
BelecTBa. MossipHasi Macca. 3aKOHBI COXpaHEHUsI MAaCChl M DHEPTUHU. 3aKOH ABOTaIpO.
Monsipablit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTD Ta30B. PacueTsl o ypaBHEHUAM
XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM MAacChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B,
KOJIMYECTBA BCIICCTBA. KOHTpOJ’ILHaﬂ pa60Ta «CTpOﬁHI/Ie BCHICCTBA U XUMHUYCCKUC PCAKIIUN

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kaaccupukanusi, HOMEHKJIATYpa M CTPO€HHE HEOPraHMYeCKHX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOAS M3 UX
XUMHUUYECKON (hOPMYIIBI MIIM COCTABJIEHNE XMMHUECKOH (hOpMYIIbI UCXO/s U3 HA3BaHUS BEIlleCTBa
no MexayHapoaHoi (MIOITAK) nnu TpuBuanbHON HOMEHKIIATYPE.

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

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

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

Copepxanue: CocTaBieHUE YpaBHEHHUH XHMUYECKMX pEAaKIMM C ydacTUEM IPOCTHIX MU
CJIOKHBIX HEOPIaHWYECKUX BEUIECTB: METAJIJIOB U HEMETAJJIOB; OKCUA0B METAJUIOB, HEMETAJIJIOB
U aM(pOTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAaHHHA M aM(pOTEPHBIX THIPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB,
HOJIy4eHHE U O€30M1acCHOE MCI0JIb30BaHNE BaXKHEUIIIMX HEOPIraHUYECKUX BELECTB B OBITY U
IIPAKTUYECKOHN AESITEIbHOCTHU YeloBeKa. KontponbHas pabora

«CBolicTBa HCOPraHNYCCKUX BCIICCTBY»

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Kinaccudukanysi, CTpOCHUE ¥ HOMEHKJIATYpa OPraHUYECKUX BEIIECTB

Conep:xanue: HomeHknaTypa OpraHM4eCKUX COSAMHEHUN OT/ACNbHBIX KJIACCOB (HACHIIIEHHEIE,
HCHACBIIICHHBIC W apOMAaTUYEeCKHE YIJIEBOAOPOMIBI, CIUPTHI, (DEHOJbI, aTbJACTHIIbI, KETOHBI,
KapOOHOBBIC KUCIOTHI M 1p.) COCTaBICHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHUYeCKUX BEIICCTB OTIENBHBIX KIACCOB, UCIOJB3Yysl MX HA3BaHUS IO CUCTEMATUYECKOH U
TPUBUAIBHON HOMCHKJIAType (ITHJICH, alleTHIICH, TIHIECpPUH, (heHol, GopManbaeruy, yKCycHas
KHCIIOTa, ThUIMH). Pacdersl mpocrteimield (opMysbl OpPraHUYECKOW MOJICKYJIbI, HCXOIS W3
AJIEMEHTHOTO cocTana (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUit

Copnepxxanue: CBOHCTBA OpPraHUYECKUX COCAMHEHUN OTIENBHBIX KIIACCOB (TpUBHANbHAS U
MEXIYHApOJHAsS HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJydYEHUs): TpEeTbHBIC
(anmkaHbBI W UKJIOATKAHBI), HEMPEIEIbHbIE (QTKEHBI, aTKUHBI U alKaJIMeHBbl) U apOMaTHYECKHE
YTIICBOIOPOABI, CIIUPTHI M (DEHOJNBI, KAPOOHOBBIC KHUCIOTHI U 3(PHPHI, AIbIETHIBI U KETOHHI,
aMUHBl M AMHUHOKHUCJIOTBHI, BBICOKOMOJEKYISPHBIE COENMHEHHUS. 3aJaHusi Ha COCTaBIICHUE
YPaBHCHUH XUMHYECKHX PEaKIUi C yJacTHEeM OpPraHWYeCKHX BEIISCTB HAa OCHOBAaHWH WX
COCTaBa U CTPOCHHS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OpraHM4YeCKUX coeIMHEeHUIt

Copepxanune: CocTaBieHHE CXEM pEakUUi (B TOM YHCIE IO IPEIJIOKEHHBIM ILIENOYKaM
MPEBPAIICHH), XapaKTePU3YIOIUX XHUMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUUN
OTJENBHBIX KJIACCOB, CIOCOOBI MX TMOJIyYeHHs W Ha3BaHME OPraHUYECKUX COEJUHEHUH 10
TPUBHAIIBHON WJIM MEKIYHAPOJHON CUCTEMaTUYECKON HOMEHKJIIATYpeE.

Pemenune npakTHKO-OpMEHTHPOBAHHBIX TEOPETUYECKUX 33JaHUN HA CBOMCTBA OPraHMYECKHX
COEIMHEHUH OTJENbHBIX KJIACCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTh XUMHYECKHMX peakunil. XMMHYECKOe paBHOBeCHE

Conep:xkanue: PemieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha aHauu3 (akTopoB,
BIMSAIOMINX HA U3MEHEHHE CKOPOCTH XMMHMYECKOW pPEaKIUH, B T.4. C MO3HIMKN IKOJIOTMYECKH
11e51eco00pa3HoOro MoBeIeHUs B ObITY U TPYAOBOM AEATENbHOCTH B LENSAX COXPAaHEHHs CBOETO
3I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEBI.
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Pelenne npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha NpuMeHeHue npunuuna Jle-Illarense mist
HAXOXJICHUS HAIIPABIICHUSI CMEIIICHUSI PABHOBECHSI XMMHYECKOHN peakiny U aHaiu3 (pakTopos,
BIIMSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

Ilpakmuueckoe 3anamue 10.

*IIpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumus B ObITY M IPOU3BOJICTBEHHOM 1eATeILHOCTH YeJI0BeKa

Coaep:xanue: [lonck u aHanu3 KeHCOB O NPUMEHEHUM XMMHUYECKUX BELIECTB U TEXHOJIOTMM C
yueToM Oyaymied mpoecCHOHAIBHON ACSITENFHOCTH IO TeMaM: BaKHEUIINE CTPOUTEIHHBIC
Marepuaibl, KOHCTPYKLHOHHBIE MaTepuaibl, KpACKH, CTEKJIO, KEepaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEepUaJbl, TEKCTHJIbHbIC BOJIOKHA, UCTOYHUKU SHEPTUM, OPTaHUYECKUE U
MUHEpaJIbHBIE yI0OpEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBinenue pe3ynbTaToB pelIeHUs KEMCOB B (OpMe MUHHU-IO0KIIAA C
Npe3eHTalueN

Jlabopamopnoe 3anamue 1.

Tema 2.2. DiIeKTPOJIUTHYECKAS] JUCCONMALNSA U HOHHBII 00MeH

Conepxxanue: JlabopatopHast pabota “THIBl XUMHUUECKUX pEaKIIUn’.

HccnenoBanue THIOB (IO COCTaBY M KOJWYECTBY HMCXOIHBIX M OOpPa3yIOMIMXCS BEIIECTB) H
MPU3HAKOB XMMHUYECKHUX peakiuil. [IpoBeneHune peakiuii HOHHOTO 0OMEeHa, OIpeIeIeHUe CPEIb
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHUE HOHHBIX peaKkLnii

Jlabopamopnoe 3anamue 2.

Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKUX BelIECTB

Conep:xanue: JlabopatopHas padora «aenTuduxaims HeOpraHMIYEeCKUX BEIIECTBY.

Perenne skcriepuMEHTANBHBIX 33724 M0 XUMUYECKHM CBOWCTBAM METAIJIOB U HEMETAIJIOB, 1O
pacro3HaBaHUIO U MOTYICHHUIO COSAMHCHUN METAJIIOB U HEMETAIIIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJBb30BAaHUEM HX (U3UKO-XUMHUYECKHX
CBOWMCTB, XapaKTEpHBIX KA4YeCTBEHHBIX peakinuid. KauecTBeHHBIE peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OpraHn4ecKUX coeIMHEeHUit

Conepxanue: Jlaboparopnas pabora “IIpeBpaieHusi OpraHMYECKHX BEIIECTB MPH
HarpeBaHuu'.

[Tonmyuenue »TuieHA M HM3yYeHHE €ro CBOWCTB. MojenupoBaHHE MOJEKYT U XMUMHUYECKUX
NpeBpaIeHUA Ha IPIMEpPE dTaHa, STUIICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UnenTnduxanmus OpraHMyecKMX BelleCcTB, UX 3HA4YeHHe W NPHMEHEHHE B
OBITOBOI ¥ MPOM3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA

Conep:xanue: JlaGopatopHas pabGota: “UneHTHduKanus OpraHMYECKHX COEIUHEHUN
OTJENbHBIX KJIACCOB™’

WnenTudukanyss opraHu4ecKuX COCIMHEHUH OTIENbHBIX KIJIACCOB (Ha NMpUMeEpe ajlbJeru/oB,
KpaxMmaia, YKCYCHOM KHCJIOTHI, OETKOB M T.NI.) C HCIIOJIB30BaHUEM HX (PHU3UKO-XUMHUECKHX
CBOWCTB M XapaKTEPHBIX KaueCTBEHHbIX peakuuil. JleHaTypamus Oelka NpU HarpeBaHMU.
[IBeTHbIe peakiuu OenkoB. BO3HMKHOBEHHME aHAJIUTUYECKOTO CHUTHAjJa C TOYKHU 3pPEHUs
XUMHYECKMX IPOLECCOB TMPU MPOTEKAHWH KAuYEeCTBEHHOM  PpEaklMM, [O3BOJIIOIIEH
UACHTU(PUIIMPOBATH MPEATIOKEHHBIE OpraHNYECKHEe BellecTBa
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Jlabopamopnoe 3anamue 5.

Tema 4.3. UnenTu(ukanus OpraHM4YecKMX BelleCTB, WX 3HAYeHHE U TNPHUMEHEHHEe B
OBITOBOI U MPON3BOACTBEHHOI 1eATEJIbHOCTH YeJ0OBEKa

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

[IpuroroBnenue pacTBOpoOB 3adaHHOM (MaccoBoi, %) KOHUEHTpaluu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.

Pemenue 3agau Ha mpUroToBiieHUE pacTBOPOB. KouTponbHas padora «CTpoeHHe U CBOICTBA
OpraHNYCCKUX BCLICCTBY»

4. ®oH/ OLIEHOYHBIX CPEICTB JUCIUNINHBI
4.1 KoHTpOJIb M OLIEHKA PE3yIbTaTOB OCBOCHHUS OOIIe00pa30BaTEIbHON AUCIUTLIMHBI

PACKpPBIBAKOTCA YCPE3 AUCHUIINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJIICHHBIC Ha (I)OpMI/IpOBaHI/Ie O6H_II/IX
KOMIIETCHIIUH I10 pasaciiaM U TCMaM COACPIKAHUA yqe6Hor0 Marcpuaiia.

THunbl 0LEeHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus .
MeponpusTHii
| | OcHoBHOE coep:KaHHe
1 ®opMyJIHPOBATH
Pasnes 1. OcHOBBI pMYTHp
0a3o0BbIe OHATHS U
CTPOEHMS BelecTBa
3aKOHBI XMMHUHU
1.1|OK 01 CtpoeHue aToMOB Cocrasnate xumudeckue (1. Tect «Ctpoenue
OK 07 XUMHYECKUX 3JIEMEHTOB |(hOPMYIIBI COETMHEHN B |aTOMOB XUMHUYECKUX
U IPUPOJIa XUMHYECKOH |COOTBETCTBUU CO 3JIEMEHTOB U IIPUPOJIA
CBA3UN CTCIICHBIO OKHCIICHUA XUMHYECKOM CBS3HY.

XHUMHUYECKHX DJIEMEHTOB, |2. 3agayu Ha COCTaBIIEHUE
WCXOJsl U3 BAJICHTHOCTH U |XUMUYECKUX POPMYIT
AIEKTPOOTPUIIATETILHOCTH |JIBYXaTOMHBIX COCTUHEHUM
(oxcunoB, cynb(pHIOB,
TUIPUIOB | T.I1.).

3. 3agaHus HA
HCII0JIb30BaHHE
XUMHYECKOH CUMBOJIUKA U
Ha3BaHUU COEOUHEHUN 1O
HOMEHKJIaType
MEXTyHApOIHOTO COI03a
TEOPETHUIECKOH 1
NPUKJIATHOW XUMUHU U
TPUBHAJIbHBIX Ha3BAHHI
JIJIS. COCTABIICHUS
XUMHYECKUX (HOpMYyIT
JIBYXaTOMHBIX COCIMHCHHII
(oxcunoB, cynb(puIOB,
TUIPUIOB ¥ T.I1.) ¥ IPYTHX

HEOPTaHUICCKUX
COEJIMHEHUI OTJIENbHBIX
KJIaCCOB
1.2|OK 01 [lepuoamueckuii 3akoH | XapaKTepu30BaTh 1. Tect «Meramnuyeckue /
OK 07 u Tabnmna J1.1. XMMHWYECKNE 3JIEMEHTHI B |HEMETAIIINYECKHUE
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

Menneneena

COOTBETCTBHH C UX
TMIOJIO’KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMUYECKHX JIEMEHTOB
JI.1. MenneneeBa

CBOMCTBA,
3IEKTPOOTPULIATEIHLHOCTD
Y CPOJICTBO K DIICKTPOHY
XHMHUYECKUX AJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM
Y MOJIO)KEHUEM B
MEPUOJUYECKON CHCTEME
XUMHUUYCCKHX DJIEMEHTOB
JI.1. MenneneeBay.

2. IlpakTHueckue 3a1aHus
Ha yCTaHOBJICHUE CBS3HU
MEXKy CTPOCHHEM aTOMOB
XUMHUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKUM
U3MEHEHHEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U
WX COEJUHEHUN B
COOTBETCTBUHU C
MIOJIOKEHUEM
[Iepuonuueckoit cucreme.
3. IIpakTuxo-
OpPUCHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUSI HA
XapaKkTepHu3aluio
XUMHUYCCKUX 3JICMCHTOB:
«Merammuueckue /
HEMETaNTMYECKHE
CBOMCTRA,
AIEKTPOOTPHUIIATETLHOCTD
Y CPOJICTBO K DIIEKTPOHY
XHMHUYECKUX AJIEMEHTOB B
COOTBETCTBHE C UX
3NIEKTPOHHBIM CTPOCHUEM
Y TOJIO)KEHUEM B
MIEPUOIUYECKOMN CUCTEME
XUMUYECKUX JIEMEHTOB
JI.1. MennenceBay

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIbI
XHMHUYECKHX peaKiuil

Koutpoabnasi pagora
«CTpoeHue BelecTBa H
XUMHYECKHE PeaKnm»

2.1

OK 01
OK 07

Tume! XUMHYECKUX
peaxkuuii

CocTaBnaTh peaKuu
COEIIMHEHMSI, PA3I0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTCJILHBIC
peakiun

1. 3agaun Ha cocTaBJIEHUE
YpaBHEHUH peakiiuii:

— COCOUHCHUS,
3aMEIleHHUs], PA3I0KEHUs,
obMeHa;

— OKHCIIMTEIBHO-
BOCCTaHOBUTEILHEIX
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

peaKIui ¢
WCTIOJIb30BaHUEM METOoa
AIIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacder
MAacchl BENIeCTBa HITH
00BéMa

ra30B 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMY OZHOTO
U3 y4acTBYIOIIUX B
pEaKiiy BEeUIeCTB;
pacuérnl

Macchl (00béMa,
KOJTMYECCTBA BEIIECTBA)
MPOJYKTOB PEaKIMH, CCIH
OJTHO U3 BEIECTB IMEET
MPUMECH

2.2

OK 01
OK 07

DIEeKTPOIUTUYCCKAS
JNYCCOLIMAlNS U HOHHBIN
o0MeH

CocTaBnaTh ypaBHEHUS
XMMHUYECKUX PeaKLUH
HMOHHOT'0 OOMEHa ¢
y4acTHEeM HEOPTraHWYeCKHX
BEILICCTB

1. 3amanus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX
peakiuii ¢ yuactuem
KHCJIOT, OCHOBaHUM U
COJIEH, yCTAaHOBJIEHUE
HW3MEHEHUS KHCIIOTHOCTH
cpebl

2. JlabopatopHas paboTa
"THUIbl XUMHUYECKUX
peakumit”

Pa3znen 3. CtpoeHue u
CBOlicTBa
HEOPTaHUYEeCKUX
BEIIECTB

HccaenoBars cTpoeHne u
cBOlicTBA
HEeOpraHu4ecKux
BelleCTB

KonTpoabhas padora
«CsoiicTBa
HEOPraHUYeCKHUX
BELIECTB)

24




@r60Y BO

7
(11
A

B

PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 25

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

3.1

OK 01
OK 07

Kiraccuduxkarms,
HOMCHKJIaTypa U
CTpOEHUE
HEOPraHWMYECKUX
BEIIIECTB

Kiraccudummponats
HEOPTaHUYCCKUE BEIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

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

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

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

4. IlpakTudeckue 3aaaHus
Ha OIpeJIeIeHne
XUMHYECKOH aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOM CBSI3U U
THTIA KPUCTAILITUIECKON
peleTKu

3.2

OK 01
OK 07

DHU3UKO-XUMHYECKHUE
CBOMCTBA
HEOPTraHUYIECKUX
BEIIECTB

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

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

2. 3aganus Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKHUX PEaKIuii ¢
Y4aCTHUEM MPOCTHIX U
CJIOXHBIX HEOPIaHUYECKUX
BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJJIOB H
aM(OTEPHBIX 3JICMEHTOB,;
HEOPraHMYECKUX KHUCJIOT,
OCHOBaHUI 1 aM(hOTEPHBIX
THUIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePHU3YIOIINX UX
CBOICTBA U CLIOCOOBI
TTOJTYICHUISI.
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CMK
PIYTUC

Aucm 26

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

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

3.3

OK 01
OK 07

Wnentuduxarms
HEOPraHMYCCKUX
BEIIECTB

Uccnenosats
KadeCTBCHHBIC PEAKITHH
HEOPTraHUYECKUX BEIICCTB

1. ITpaxkTHKO-
OPHECHTHPOBAHHBIC
3aJJaHM 110 COCTABJICHHIO
XUMHUUYECKUX PEaKLUil C
yqacTuemM
HEOPTaHWYECKUX BEIIECTB,
WCIOJIB3YEMBIX JUIS UX
UACHTH(DHUKAIIHN.
2.JlaboparopHas pabora:
“Unentudukanus
HEOPTaHUICCKUX
BEIIECTB”

Pasnea 4. Ctpoenne n
cBOlicTBa
OPraHUYecKUuX
BeIIeCTB

HccaenoBars cTpoeHune U
CBOMCTBA OPraHMYeCcKHX
BelllecTB

KonTpoashas padora
«CTpoeHue 1 CBOICTBA
OpPraHM4ecKHX BelecTB»

4.1

OK 01
OK 07

Knaccudukarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OPraHWYECKHX BEIECTB

Knaccudummpoats
OpraHMYecKHe BEIIecTBa B
COOTBETCTBUHU C UX
CTPOCHHEM

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

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

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

4.2

OK 01
OK 07

CBolicTBa
OpraHUYEeCKUX
COeIUHEHUN

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

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

2. 3ajaHus Ha
COCTaBJICHUE ypaBHEHUH
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'.@ _ Y‘—IPE)Iﬁ(}:[EHV[E BBICHIEI'O OBPA3QBAHVI$I PIyTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
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PrYTUC Aucm 27
Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusITHii
XUMHUYECKUX PEaKIui,
WILTIOCTPUPYIOLIIX
XUMHUYECKUE CBOMICTBA C
Y4€TOM MEXaHH3MOB
MPOTEKAHUS TaHHBIX
peaKuuid U TEHETUYECKON
CBSI3H OPTaHMYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTtHsle 3a1auu o
YPABHEHUSM PEeaKLUi ¢
y9acTHEM OPTaHUIECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpTaHMYECKUX BEIIECTB
MpHU HarpeBaHuM"
4.3|0K 01 Wnentnduxanms HUccnenoBats 1.IIpakTuko-
OK 07 OpraHUYEeCKHUX BEIIECTB, |[KaUeCTBEHHBIE PEAKIINU OpUEHTHPOBaHHbIE
WX 3HA4CHUE U OpraHUYECKUX 3aJJaHus 110 COCTABIIEHHUIO
MIpUMEHEHHNE B OBITOBOM |COCTMHEHUN OTIENBHBIX  |XUMHYECKHUX PEaKInil ¢
Y IPOM3BOJICTBEHHOW  |KIIacCOB y9acTHEM OPTaHUIECKUX
JIeSTeNIbHOCTH YeJIOBEeKa BEIIECTB, B T.4.
WCTIONIB3YEeMBIX JIJISI UX
uaeHTuduKanuy B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas padora:
“Unentndukanys
OpPTaHMYECKUX
COEIMHEHU OTAEIIBHBIX
KJIaccoB”
5 Paznen S. XapakTepHu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JTUYHBIX
TepMOAMHAMHYECKHEe |(aKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NpPOTEeKAHUS peakuui
XHMHYECKHX peaKknui
5 [OK 01 CxkopocTs XxuMudecknx |Xapaktepu3oBathb Biustaue |[IpakTuko-
OK 07 peaknuii. XUMHUYECKOe |KOHIEHTPAIIH OpHEHTHPOBAHHBIE
paBHOBECHE pearupyonmx BeuecTB 1 |TeOpeTHIecKue 3alaHus Ha
TeMIIepaTypsl Ha CKOPOCTh |aHanu3 (akTopoB,
XUMHAYECKHX PEaKIni BJIMSIONIMX HA U3MEHEHUE
XapakTepu3oBaTh BIHSHUE |CKOPOCTH XUMHUYECKON
M3MEHEHUS KOHIEeHTpauuu |peakunu. [Ipakruko-
BEIIECTB, PEAKIIUHU CPEJIbl  |OpPUEHTUPOBAHHBIC
W TeMIepaTyphl Ha 3aJlaHusl Ha IPUMEHEHUE
cMeleHne xumudeckoro |mpuHnuna Jle-lllatense
paBHOBECHS JUTST HAX O JICHUSI
HaTpaBJICHUS CMEICHUS
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ Y“IPE)Iﬁ(}:[EHV[E BBICHIEI'O OBPA3QBAHVI$I PIyTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
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PrYTUC Aucm 28
Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusITHii
paBHOBECHUSI XUMUYECKON
peaxkiuy U aHaJIn3
(haKTOpOB, BIUSIIOIINX HA
CMEINIeHNE XUMUIECKOTO
paBHOBeCHS
6 HcciienoBaTh HCTHHHBIE
Paznen 6. PactBopbl  [pacTBOpBI € 3aJaHHBIMHU
XapaKTePUCTHKAMHU
6.1|OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. 3amaun Ha
OK 07 pacTBOpbI MPUTOTOBJICHHUE
pacTBOpPOB.
2. IIpaxTHKo-
OpHEHTHPOBAHHBIE
pacueTHbIe 3aJjaHNA Ha
JIUCTIIEPCHBIE CUCTEMBI,
WCTIONIb3yeMbIe B OBITOBOM
Y IPOU3BOJICTBEHHON
JIeATeIbHOCTH YeJIoBeKa
6.2|OK 01 Uccnenosanwne cBoiictB |MccnenoBars Gpusnko- JlaboparopHas pabora
OK 07 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBicHUE
HCTHUHHBIX PacTBOPOB pacTBOpoB”
11 | IIpodeccuonanbHO-OPHEHTHPOBAHHOE COepP:KaHue (Coep:KaHNe MPUKIATHOTO MOIYJIS)
7 Paznen 7. OuneHuBaTh MocJjaencTBus |3ammTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOM npogeccuoHaAIbLHOM
AeATeJbHOCTH AesATeJbLHOCTH YeJIOBeKa |(/1esiTeIbHOCTH)
4el0BeKa ¢ MO3HIUI
3KOJIOrH9eCKOi
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymyteit
OK 07 MIPOU3BOJCTBEHHON OBITOBOM U npohecCuOoHaTBHON
JeSTeIbHOCTH YeJI0BEKa | IPOM3BOICTBEHHON JIesATEIbHOCTH)
JIeSITENILHOCTH 4elioBeKa ¢ | Bo3MOXKHbBIE TEMBI KENCOB:
no3uuui skonoruueckoit | 1. Iloremnenue kiaumara u
6e3omacHoCcTH BBICBOOOKICHHE Ta30BbhIX
THIPATOB CO JHA OKEeaHa.
2. Byaymue maTepuansl
JUTSI aBHA-, MAIIMHO- U
MprOOPOCTPOCHUSI.
3. HoBble MaTepuansl As
COJIHEYHBIX OaTapeil.
4. JIekapcTBa Ha OCHOBE
PaCTUTECIILHBIX ITPEIIapaToOB

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

4.2.1. OueHoYHbIE CPeICTBA TEKYLIEr0o KOHTPOJIA MO JUCHUIINHE « XUMMD)

Tekymmii KOHTPOJb PE3YJIbTATOB OOYYEHHS MOXKHO OCYIIECTBISATH Pa3TUYHBIMU
METOJaMH M C IIOMOIIBIO Pa3IUYHbIX OLEHOYHBIX cpeAcTB. [lo aucuuniamHe «Xumus» B
KAaueCTBE CPEJCTB TEKYILIEr0 KOHTPOJIA NPUMEHSIOTCS BOIPOCHI I OpPraHHU3alud YCTHOIO U
INUCbMEHHOT'O OIIPOCA, CUCTEMBI 3aJJaHUi B TECTOBOM (hopMe, 3a7auul U yNpakHEHUs], IPAKTUKO-
OpPUEHTHUPOBAaHHbIE 3a/aHus (TEOPETUYECKHE, pacueTHbIC, CUTYallMOHHBIE), J1abOpaTOpHbIE
paboThI U APYTrHE OLIEHOUYHbIE MEPOIIPUSTHUS.

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

g Toro 4yrtoObl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOXXHO ObUIO COCTaBUTh
HECKOJIbKO BApMAHTOB TECTa, KOHCTPYUPYIOT Oa3y 3anaHuil B TectoBoil (opme. Ecinm ectsb
KOMIIBIOTEPHBIE MPOTrpaMMbl I'€HEPALMH TECTOB, TO B NPOrpaMMy CO3[JaHUS T€CTa BBOIUTCS
6a3a, BKJItOYaroIas B ce0s mapajiesibHble 10 COAEPIKAHUIO U TPYAHOCTH BAPUAHTHI OJHOIO U
TOTO XK€ 3aJ]aHus. DTO O3HAYaeT, YTO IPOBEPKA 3HAHUS NPU3HAKOB, CBOICTB, cocTaBa, GyHKIUN
OJTHOTUIIHBIX OOBEKTOB MOXKET OBITh OpraHu3oBaHa Ha 0a3e OJHOrO U TOTO K€ 3aJaHMs,
MEHSIOLIET0 B CBOEM TEKCTE TOJBKO Ha3BaHME 3TUX OOBEKTOB. OTHU 3aJaHMsl Ha3bIBAIOT
(daceTHbIMU, T.€. UMEIOIIUMHU [IEPEMEHHBIE 3JIEMEHTBHI.

[IpuBeneM mnpumep CHUCTEMbl 3aJaHUil B TECTOBOM (opme, BKIOHarome ¢aceTHble
3azaHus ((aceTsl B 33JaHUM 3aKJIIOUYEHBI B QUTYpHBIE CKOOKH).

HazBanue TeMbl Tema 1.1 «CTpOCHI/Ie ATOMOB XMMHNYCCKHX 3JICMCHTOB U
npupona XHUMHYECKOM CBSI3H

Pe3yJ'IBTaT 06y‘leHI/I${ CocTaBisATh XHMUYCCKHE q)OpMy.]'ILI COCOUHEHUH B
COOTBCTCTBHUHU CO CTCICHBIO OKHCICHHUA XHMHUYCCKUX
9JICMCHTOB, HCXoasa nus3 BaJICHTHOCTH u

ANIEKTPOOTPHULATETLHOCTH

OO01I1e KOMIETEHIIUN OK 01

Bei0epuTe 0AMH NPaBUIBLHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OINMHAKOBOE YHCJIIO:

A) HEUTPOHOB B Aape

B) sHepreTrueckux ypoBHei

B) 251eKTpOHOB Ha BHEIIHEM YHEPIrETHYECKOM YPOBHE

I') anekTpoHoB

2. B pany xumuyeckux snemenToB Li-Be-B—C merannuueckue cBoiCTBa:
A) ycunuBaroTcs

b) ocnabeBarot

B) He mensitoTcs
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Aucm 30

I') u3MeHAI0TCS IEPUOIUYECKH
3. K s-amemMeHTaM OTHOCHUTCS:
A)K

b)S

B) Fe

I') Br

4. ITyrem coequHeHUs: aTOMOB 10,1 HOMepoM 11 u 17 oOpa3yeTcs BEIIECTBO ¢ XUMHYECKOM

CBSI3bIO:
A) nonunoit
b) xoBaneHTHOI noisipHO
B) koBaneHTHOI HENOISAPHOI
I') meTanmnuueckoin

5. <{KO.]'II/I‘ICCTBO QJICKTPOHOB B aTOMEC; KOJIMYCCTBO OHCPICTHYCCKUX ypOBHeﬁ; KOJINYCCTBO

OJICKTPOHOB Ha MHOCJICAHEM HJHCPIECTHYCCKOM YPOBHE; KOJIUYCCTBO IPOTOHOB B SAAPC aTOMa}

COOTBETCTBYET
A) HOMEpY nepuoaa
b) Homepy rpymmbl
B) nopsiakoBoMy HOMEpY
6.{xnopuay Oapus, aTmMa3y, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET
A) MOHHas XMMHYECKas CBA3b
b) xoBanieHTHAas TMOIIpHAst XUMHYECKast CBS3b
B) xoBaneHTHas HeMmosIpHasi XUMUYECKas CBSI3b

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

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

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

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

aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COETMHEHUH | AJIEMEHTHI PACTIONIOKEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL I

9. Kakoe u3 cyxxaeHuit BepHo Juist a1eMeHToB { VA rpynmnsl , [IVA rpynmnsl, IA rpymnmnsi}

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

10. Cpenu BermiecTB, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoyin4ecTBO COCTUHEHUI C KOBAJICHTHOM MOJISIPHOMN CBSI3bIO

paBHO
A) Tpem
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b) nBym

B) uerbipem

11. Xumnueckas cBA3b B MOJIEKYJIaX {030HA U XJIOPUAA KAJIbLUS; CEPHON KUCIIOTHI U
XJIOpHJIa aMMOHUS; CEPHON KHUCIIOTHI ¥ 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHasl MOJIApHAs U MOHHAsS

b) xoBaneHTHas nosisipHas U KOBAJIEHTHAs HEMOJIsSIpHAsT

B) xoBaneHTHas HenouysApHAas U MOHHAs

[IpakTnueckue 3amaHus W 3a7a4d, 4YacTO HCHOJIB3YEMBIE B KAayeCTBE JUAAKTHYECKHUX
CPEIICTB B €CTECTBEHHOHAYYHBIX TUCITUIUIMHAX, TAKXKE MOTYT OBITH (haceTHhIMH. B03MOXHO
MPUMEHEHHUE 3a/1ad C BapuaHTaMHU OTBETa I yIOOCTBAa OpraHU3aIlMi aBTOMATHU3UPOBAHHOTO
KOHTPOJIA.

[IpakTrueckue 3a1aHus 1 3a7a4u IPEACTaBICHbI B pa3jieiiax:

OcHOBBI CTpOeHHUsI BellecTBa — 33Jayd Ha COCTaBIEHHE XHUMHUYECKUX (opmyi
JBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYyNIb()UIOB, TUAPUIOB U T.I1.).

XuMu4ecKue peakunu

- 3aJauM Ha COCTABJICHUE YPAaBHEHHMU pEAKUUN: COCAMHEHUs, 3aMEIICHUs, PA3JI0KEHUs,
oOMeHa M peaklMil ¢ y4acTUeM KOMIUIEKCHBIX COCAMHEHUH (Ha MpUMEpe T'UIPOKCOKOMIIIIEKCOB
QTIOMUHMS U 1IMHKA); OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MCIIOJIb30BAHUEM METO]1a
JIGKTPOHHOTO  OajaHca; ¢  ydacTHeM  KOMIUICKCHBIX  COEAMHEHHMH (HA  mpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA Y AJTFOMUHUS ).

- 3aauyn Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEaKlMH COECIUHEHMUS;
MaccoBOM MIM OOBEMHOW JONHM BBIXOAA MPOAYKTAa PEaKUUU COSAMHEHUS OT TEOPETUYECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK HMCXOIHBIX
BEIIECTB M MPOAYKTOB PEaKIUU; Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTa pEakilvy,
€CJIM OJTHO M3 BEIIECTB IaHO B BUJE PACTBOpA C OMPEICIICHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIIECTBA.

- 3azaHusl Ha COCTABJICHHE MOJEKYJISIPHBIX M HOHHBIX PEaKIMi C ydyacTHEeM OKCHJIOB,
KHUCJIOT, OCHOBAaHUW M COJIEH, MOHHBIX PEAKIMH TUIPOJIM3a COJIEH, YCTAHOBJIECHUE H3MEHEHUS
KUCJIOTHOCTH CPEMBL.

CTpoeHue M CBOIiCTBA HEOPTAaHUYECKHUX BelleCTB

- 3amauM Ha pacueT MaccoBOW J0iM (Macchl) XMMHYECKOTO 3JEMEHTa (COSAMHEHHUS) B
MoJIeKyJie (cMech).

- [IpakTrueckne 3amanus MO KiIacCU(UKAIIMU, HOMEHKIIATYpPEe U XUMUYECKUM (opMyiam
HEOPraHWYECKUX BEIIECTB PA3TUYHBIX KIaCCOB.

- IlpakTrueckue 3agaHud HAa ONpPEACICHUE XUMHUYECKON AaKTHBHOCTHM BEIIECTB B
3aBUCHUMOCTH BHJIa XUMUYECKOW CBSI3M U TUIIA KPUCTAIUIMYECKON PEIIETKH.

- 3amaHisl Ha COCTABJICHUE YPABHEHHI XMMHWYECKHX PEAKIHUA C YJaCTHEM MPOCTBIX M
CIIOXKHBIX HEOPraHWYEeCKMX BEIIECTB: OKCHUJOB METaJUIOB, HEMETAUIOB U aMQpOTEePHBIX
DJIIEMEHTOB;  HEOPTraHWYECKHX  KHUCJIOT, OCHOBaHMW ©  amMQOTEpHBIX  THUIPOKCHUIOB,
HEOPTaHMYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOMCTBA U CITOCOOBI TTOMyUEHHUSI.

CTpoeHue M CBOIiCTBAa OPraHMYeCKHUX BeleCTB
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- 3ajaHus Ha COCTAaBJIEHHE Ha3BaHUM OPraHMYECKUX COECIUHEHUI 110 TPUBHUAJIBHOW WM
MEX1YHapOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE;

- 3aiaHys Ha COCTABJICHUE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII OpraHUYECKHX
BELIECTB OT/AEIbHBIX KIACCOB.

- 3amaun Ha ompeereHue mpocteiiimeld GopMybl OpraHMYeCKONH MOJEKYJIbl, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %).

- 3agaHus Ha COCTaBJICHHE YpaBHEHHI XMMHUYECKUX PEAKIMI C y4yacTHeM OpPraHuYecKhX
BEIIECTB Ha OCHOBAHUHU UX COCTaBa U CTPOCHUSI.

- 3amaHusd Ha COCTaBJIEHUE YPaBHEHMH XHUMHYECKMX peakuui, WUIIOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA C y4E€TOM MEXaHU3MOB NPOTEKaHMS JIAHHBIX PEAaKLMA U TeHEeTHYECKOU
CBSI3M OPraHUYECKUX BELIECTB Pa3HbIX KJIACCOB.

- PacuetHble 3a1aun 0 ypaBHEHUAM peakUil C y4aCTUEM OPIaHUYECKUX BEILECTB.

Kunernyeckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX
peakuuii

- IlpakTuyeckue 3aiaHus Ha OLIEHKY W3MEHEHHS CKOPOCTH XHUMHUYECKOM pEeakiuu H
HaIpaBIIEHUs! CMEILIEHUsI PAaBHOBECHUS C HCTOJIb30BaHUeM npuHiuna Jle-IlaTtenbe.

- 3ajayn Ha pacyeThl TEIUIOBBIX A((PEKTOB XMMHUECKUX PEaKIMi U OmpeAeNicHHE THIIa
peakuuu (1o TeTIoBoMY 3P PEKTY: IK30- U IHIOTCPMUICCKUE).

IIpumepsl 32124 0 pa3HbIM TeMaM M CHHILIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakumio, TepMOXHMHYECKOE ypaBHeHHE KoTopoit S + O = SO, + 297 x/Ix,
BCTynuia cepa maccoi 1 r. KonnuecTBo TemoThl, BBIAECIUBIIEECS IPU ITOM, PABHO:

A) 9,28 x/Ix

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxXuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIETOYHYIO CPEely

A) cynbdat kanus

b) xnmopun anoMuHus

B) kapOonaTt xanus

3. Onpenenute Ha3BaHKWE BELIECTBA, INIAaBHAs LIEMb KOTOPOI'O COCTOMT M3 YETHIPEX aTOMOB
yriiepoja, COJIEPKUT KapOOKCUIIbHYIO TPYIILY M OJIHY JBOMHYIO CBSI3b, a TAKXKE PaIUKaIbl METHII
Y OTUJL

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

b) 3-meTuin-2-3tunbyren-3-oBas KUCI0Ta

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

daceTHbIE 321a4H

4. CocraBbTe XUMHUYECKHE (OPMYIBI JIBYXaTOMHBIX COCIUHEHUWH: {CHIMLMJ KaJbIus,
ruapun 6apust, cynbdun xenesa (II), okcua azora (II), okcua amomunauMs, xmopun xenesa (II),
HUTpUA Gapus, okeun pryTtH (I), okcun cypemsl (V); okcun meau (I), xmopun pryru (1), Hutpun
Kamusi, CUJIUIUA MarHusi, THAPUI amoMuHus, cyinbdua cBunna (II), OpoMun muHKA, OKCHT
yraepoaa (II), okcun xmopa (V); autpun Hatpus, nogua meau (1), okcua xpoma (I1), okcun azota
(V), runpun Hatpus, xaopua xpoma (III), okcun kamus, okeun mbibsika (I1I), cynshun nuHka}.
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5. Ilpu B3aumogpeiicteum {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAN; MEIU U
JKene3za) C COJITHOW KHCIOTOM BbLAENTWIOCH {6,72; 2,24; 5,6} n rasza (n.y.). Ompenenute
MaccoBYIO J0J10 (B %) {IIMHKa; MeH; JKene3a} B CMECH.

6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

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

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

KCIO3; + S = KCI + SO} MeToa0M 3J1eKTpOHHOrO OajaHca; ONMpeaeInTe OKHUCIUTEIb U
BOCCTaHOBUTEb.

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

A) C4Hg

b) CzHs

B) CH4

Bonpocureinbubie GopMyJIHMpPOBKH:

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

9. KakuMm peakTMBOM MOXHO OTJIMYUTH TIHULEPUH OT IIt0K03bl? CoCTaBbTE ypaBHEHME
KaueCTBEHHON peaKI1u JIIsl OOHApyKEHNs MHOTOaTOMHBIX CIIMPTOB Ha MPUMEPE TIIULEPUHA.

10. C moMoIp0 Kakoro peakTHBa MOXKHO pacro3Harh rainorenua-uonsl (Cl-, Br-, I-)?
CocTaBbTe ypaBHEHHUSI Kaue€CTBEHHBIX pEaKklUi B MOJEKYJISIPHOW U MOHHOW Qopmax. YKaxuTe
NPU3HAKY PEAKLIUH.

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

[IpakTuko-opueHTHUpOBaHHbIE 33JaHUA (KaK TEOpPEeTHYeCKHWe, TaK U PacyeTHHIE),
HaIpaBJ€Hbl HA Pa3BUTHE PE3YJIHTATOB OOY4YEHHsS OCHOBHOTO MOAYJs (pazaenbl: «OCHOBBI
CTpoeHHus BemiecTBa», «CTpoeHUE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKHUX BELIECTBY,
«Kunernueckre U TepMOJMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUUYECKUX PEaKIIHil»,
«JlucriepcHble CHCTEMBI») W BBISBICHHE XHUMHMYECKOW CYIIHOCTH OOBEKTOB IPHPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOEWCTBYET B Ipolecce MPaKTUYECKOH
NeSTeIbHOCTH (MPUKIAIHONW MOTYIIb).

[IpakTuKO-OpHEHTUPOBAHHBIE  3aJaHUs MOXXHO  ONPEIENNUTh KaK IeJaroruyecku
nepepaboTaHHbli  (parmMeHT  NpodecCHOHATBHOW  JesTenbHOCTH  cnernuanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCs JIeWCTBOBATh B
NPaKTUYECKUX, HETUMHYHBIX, OKCTPEMAIBHBIX M JPYIHX CHTyanusx. [lpum w3y4eHuun
JTUCIUIUIMHBL «XUMUS» MPaKTUKO-OPUEHTUPOBAHHBIE 33JaHUS IPUMEHSIIOTCS 111 aKTUBU3ALMU
y4eOHO-TT03HABATENbHON JIEATEIbHOCTH O0YYaIOIIMXCS IMYTEM «IOTPYXKEHHs» HX B MPOOIEMbI
XUMHUYECKHX HCCIEIOBaHUM, BO3HUKABIIMX B MCTOPUM PA3BUTUS HAYKH, MM HMEIOLIUX
IIPAKTUYECKOE 3HAYECHHE IS YEIIOBEKA.

[IpuBenem mpumepsl MPaKTUKO-OPUEHTHPOBAHHBIX 3afaHui mo pasgenaMm «CTpoeHue u

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

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

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

OO0uue KOMIIETCHIINT OK 01, OK 07

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

3ananue

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. O xakoMm BelecTBe UIET peub?

A) yrieKucIblii ra3

b) xucnopon

B) ammuax

2. KakmMy XUMUYECKHMH CBOHCTBAMHU 00JIaJIaeT 3TO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMU

B) am¢potepupiMu

3. C ueM MOXET BCTyNaTh BO B3aUMOJEHCTBUE?

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

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

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

4. C moMOI1IbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUThH?

A) penondranenna

b) 6pomHOIt BosIbI

B) u3BecTkoBO#M BOJBI

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

2. IloBapennas coib

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

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

OO0uue KOMIIETCHIINT OK 01, OK 07

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

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

3anaHue: cocTaBbTe YPABHEHUS, ONIMCAHHBIX B TEKCTE PeaKUuil.

3. AueruniieH

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

Pe3yanaT 06y‘leHI/I${ OO0O0CHOBBIBaTh 3HAUCHUE U NPUMCEHCHUC HCOPTraHUYCCKUX
BC€IICCTB B OBITOBOM M HpOI/I3BOI[CTB€HHOI\/JI JACATCIIBHOCTH
YCIIOBCKA UX (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO01me KOMIIETCHIINT OK 01, OK 07

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

3amanue

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

2. CocraBbTe ypaBHEHHUE PEAKIIMU MOJTYYEHHUS alleTUIICHA;

3. CocTaBbTE ypaBHEHHUE PEAKIIUHM TOPEHUS ALIETUIIEHA;

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

4. MoJjioyHasa KHCJI0TA

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

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

OO0uue KOMIIETCHIINT OK 01, OK 07

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

3ananue

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

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

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

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

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

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

[Tpumep nabopatopHOii pabOThI

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

Ha3zBanue Tembl Tema 4.2. «CBoMCTBa OPraHUYECKUX COSTUHEHU)

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

OO01me KOMIIETEHIINT OK 01, OK 07

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

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

71a00paTOPHBIX YCIOBUSX;

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

HarpeBaTeIbHBIMU MPUOOpaMu (CITUPTOBKA).
2. [IpoBeaeHne oNbLITOB

O0opynoBanue u nocyaa PeakTuBBI
1. CrexisiHHBIC TPOOUPKH 1. KonuentpupoBanssiid pactBop H2SO4
2. Ilrarus mys mpoOUpok 2. DTUIOBBIN CIUPT
3. CnuproBka 3. PactBop KMnO4
4. Cnuyku 4. BpomHast Bosia
5. Ilecok

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'[pOCI)I H 3a1aHuA

1. IToay4uuTh 3THIIEH AETUAPATALMEN STHIIOBOTO CIIUPTA,
00HapyXHTh €T0, U3YYUTh €r0 CBOMCTBA.

1.1. B npoOupky HaluTh 2—3 MJI 3TUIOBOTO CIUpPTA U
OCTOPOXKHO 100aBUTh 6—9 MJI KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI. 3aT€M BChIIaTh HEMHOT'O IIPOKAJIEHHOIO IIECKA
(TIeCOK MJIM MEJIKHE KYCOUYKH MeM3bI BBOJSAT Ul TOTO, YTOOBI
IIPEIOTBPATUTD TOTYKH KUIKOCTH ITPU KUIIEHUH). 3aKPBITh
MpoOUpPKY MPOOKOH € Ta300TBOTHOM TPYOKOH, 3aKPEUTh €€ B
LITAaTHBE U OCTOPOKHO HArpeTh COAECPKUMOE IPOOUPKHU

(puc.1)

1. Yto npoucxoauT B
npobupke? Uro Habmogaere?
2. K xakomy Tumy
XUMHYECKHUX PEAKIUM
OTHOCSITCS 3TU IIPOLECCHI?
Kak naszpiBarorcs?

3. Kak mMeHsieTcs okpacka
pactBopoB? [Touemy?

4. KakuM muiamMeHeM TopuT
stunen? [louemy?

5. CocTaBUTh YpaBHEHUS
MIPOTEKAIOIIHUX ITPOLIECCOB.
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2H4

%

C,H,0H

(xomt.)

Br,  KMnO,

1.2. OcTop0XHO, paBHOMEPHO HArPETh CMECH.

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

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

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

C,H;OH (aTus0-
BBIX CITUPT)

H,SO,

3. O0paboTka pe3yJbTaTOB ONBITOB

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

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

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

«XuUMHuI»

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

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

KonTponbHuble paboThl OCYHIECTBISIOTCS MeToAoM TecTupoBanus (I) wnum B dopme

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

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

KJ1accy:
1) apenbt
2) ankaHsbl
3) anKeHbl
4) aKUHBI
2.Ha3Banue BeriectBa, popmyia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-meTunOyranoi-4
4) 3-meTunoOyranon-1
3.BemectBo, umeromiee popmyny CH,=CH; Ha3wiBaeTcs:
1) Tommyon
2) aTHIIeH
3) rmunepuH
4) nponaHo
4. BemiecTBo, Ha3BaHUE KOTOPOI'O MPOMMOHOBAsi KUCIIOTA, UMEET (PopMyIly:
1) C,HsOH
2) (CH3).NH
3) CH3-CH,-COOH
4) CsHyOH
5. Iyt anKaHOB XapaKTepHA PEaKLys:
1) npucoeaunenus Hp
2) XJIOpUPOBaHUS Ha CBETY
3) obecuBeunBanus pactBopa KMnOy
4) nonuMepHu3aluu
6. MeTaHnoun pearupyer c:
1) HaTpuem
2) BosO#
3) BoztopoiOM
4) MeTaHOM
7. YKCyCHast KUCJIOTa BCTYNAET B PEAKIHIO C:
1) AgNO3
2) NaCl
3) Na,CO3
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4) H,0
8. BepHbl J11 yTBEPKACHHUSA:
A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKUCIIOTBI ITPOSBIISAIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A
2) BepHO TOJBKO b
3) BepHBI 00a yTBEPKICHUS
4) HEBEPHO HU OJHO W3 YTBEPKIACHUI
9. Vpasuenue xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI siBnsietces:
1) peakuueil 3amelieHus], NPOTEKAIOLIEH 110 paJUKAIbHOMY MEXaHU3MY
2) peakiueil NpucoeIuHEHMs, IPOTEKAIOIIEH 10 PaJAUKAIBHOMY MEXaHU3MY
3) peakuueii 3aMeIIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY
4) peakuuell npucoeANHEHMsI, IPOTEKAIOILEH 10 HOHHOMY MEXaHU3MY
10. B peakuuio «cepeOpsiHOro 3epkaia» (C aMMHauHbIM PAacTBOPOM OKcHJa cepelpa)
BCTYIAeT:
1) aTanoun
2) riroKo3a
3) ruuepuH
4) kpaxmai
11. VYcraHoBuTe COOTBETCTBUE MEXKIy HA3BaHUEM BELIECTBA U KJIAcCOM (TPYMION)
OpraHMYECKUX COEAUHEHUN, K KOTOPOMY(-0i) OHO MPUHAITIEKHUT.
Ha3zBanue BemiectBa
A) CH;COOH
b) CHs-CH2-CH3
B) CHQZCH-CHQ-CHg
I') CH3-CH,-OH
Kiacc oprannueckux coeiuHEeHHI
1) onHOaTOMHBIE CIUPTHI
2) yrieBojibl
3) kapOOHOBBIE KHCIIOTHI
4) apoMaTH4ecKHe yriieBOI0PO/IbI
5) HemnpeieNbHbIE YTIIEBOAOPOIbI
6) ipeeNbHbIE YTIIIEBOAOPOIBI
12. B cxeme npeBpalieHuit
1500°C Caxkr +Br;
CHs—X1;—0en301— Xo
BemecTBaMi X1 U Xy COOTBETCTBEHHO SIBIISTFOTCS:
1) attetnnen
2) aTUneH
3) 6pombeHn3on
4) xnopOeH3o
5) denon
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6) UKJIOTeKCaH

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

1) CH3OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

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

1)6,2 1

2)3,1x

3)12,75 n

411,27

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

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

a) C2H5OH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

F) C3H9N

1) CH3CH,HC=0

e) CsHsCH,OH

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

a) METUJI0EH3071

0) aHWIH

B) 3-MeTuUnOyTaHaIb

T') UKJIOTeKCeH

n) 6yranueHn-1,2

€) 2-MeTminponaton-1

x) OyTHH-1

3) aMMHOYKCYCHasl KHCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMHYECKUX PEAKIMI COIIACHO CXEME IIPEBPALLECHHIA:

1500°C  Caxr +Br;

CH;—X1—Xo— X3

VYkaxuTe THIT 1 MEXaHU3M PEaKIIi1, Ha30BUTEe 00pa30BaBIINECs BEIICCTRA.

4. Onpenenute MOJICKYIApHYIO GopMyITy BemiecTBa, coaepskamero 37,5% yriepona, 50%
kucinopoaa u 12,5% Bopopona. OTHOCHTEIbHAS IOTHOCTh MTAPOB 3TOTO BELIECTBA MO BOAOPOAY
paBHa 16.

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

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

1. [Torennenue kKIMMaTa U BBICBOOOXKACHHUE Ta30BBIX THPATOB CO JHA OKEaHa.

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

3. HoBble maTepuaiibl 1Jis COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENApaTOB.

5. XMMHYECKHUE 3JIEMEHTBI B )KU3HU YEJIOBEKA.

6. Bomopoanas sHepreTuka.

IIpumepsl KeMcoB:

Keiic Nel. «XJ10p B KM3HH YeJI0BeKa»

B Slmonum oObenuHeHHBIMH CWiIaMu HaluoHanbHOTO HHCTUTYTa 370POBbS  H
[TpedexTypHoro ynuepcuteTa CUa3yoKH OBLIO MPOBEACHO UCCIIEIOBAaHUE. YUeHbIe BBISICHUIIY,
YTO €CTECTBEHHBIE OPTaHMYECKHUE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOM BOJOM U3-
noJ KpaHa, oOpa3ysl OlacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIYXHTh NMPUYMHOHN paka. Takue
coeMHeHus Ha3bpiBatOTC MX, T0O ecTh «MyTareH Uke» uin «Hen3BeCTHbIM MyTareH.

3anaHus:

1. [Ipennoxute cnocoObl YMEHBLIEHUS SIIOBUTOrO BJIMSHUS XJIOpa B MUTHEBOW BOJE Ha
OpraHH3M 4YeJIOBEKa.

2. Ucxons u3 cBoeil JKM3HEHHON NPaKTHUKH, MPUOIU3UTENBHO PAaCCUUTANUTE, CKOJIBKO
XJOPUPOBAHHOM BOJIbI BbI UCIIOJIB3YETE B TEUEHHE IHS U JIJISl KAKUX LIeNen?

3. Kakue oprasl yenoBeka O0JblIe BCEro CTpalaloT OT BO3AEHCTBHS XJiopa?

4. Kak BiusieT XJ0pupoBaHHas BOAA HA YEJIOBEKa MPU KynaHuu?

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

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

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

ABtomoOunn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIUBHBIX JJEMEHTAaX €34T IO
noporam EBponsl ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach k eBpomneickomy
napTHepcTBY dkonoruuHoi sHeprun (Clean Energy Partnership), mocie dero BeiBena Ha IEpBbIT
IUIaH TPOU3BOJICTBO OJKOJOTMYECKH YHUCTBIX aBTomMoOmieil. A Ha Ilatom MockoBckom
MexnynaponHom aBTocaioHe BA3 mpencraBui cBoro HOBHHKY «Jlama-AHT3m» ¢ GamioHamu
BOJZIOPO/Ia U KMCIIOPOJIA.

Samanus:

1.ITouemy MHOTHE aBTOMOOMIBFHBIE KOMIIAHUHU pa3pabaThIBalOT aBTOMOOUITH, paboTaromue
Ha BOJOPOJHOM TOIUIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIJEH, paboTalmUX Ha YIIEBOJOPOAHOM TOIUIMBE,
BIIMSIOT Ha 3710POBbE YEJIOBEKa?

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

4.Haiiaure 1OMOJIHUTENBHYIO HH(POPMAILIHIO 00 UX YCTPOMCTBE.
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5.Ecnu B Bamieil ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOMIIU, IMOJCUUTANTE, CKOIBKO
NpUOIM3UTENBHO INTPOB OCH3WHA, Ta3a U KAaKOH MapKH UCIIOJIb3YeTe CKETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOT'YT HAaXOJIUTHCS B BBIXJIOMHBIX T'a3aX BalllUX
aBTOMOOMJICH?

4.2.3 O11eHOYHBIE CPE/ICTBA TPOMEKYTOUHOM aTTECTAIUH MO TUCHUIUIMHE «XUMHUSI»

[TpomMexyTouHass KOHTPOJIb MO JUCHUILTUHE «XUMUS» MPOBOAUTCA B BUIE MHUCHMEHHOM
UTOTOBOM KOHTPOJBHON paboThl. KoHTponapHas paboTa BKIOYAET TPU THMA 3agaHuii: 1)
TEOPETUYECKOE 3aJaHhE€ B BHJE BOINPOCA U3 TEOPETHUECKOIO COJAEP’KAHUS OCHOBHOIO U
MPUKIATHOTO MOJYJeH; 2) MpaKTHYECKOe 3aJaHue (COCTaBIICHHE YpPaBHEHUN XUMHUYECKHX
peakiuii C y4JacTHEM HEOPTraHWYECKUX WJIM OPraHMYeCKUX BEIIeCTB, B T.4. IIEMOYEK
MIPEBPAICHU U KaYeCTBEHHBIX PeaKInii OOHAPYKCHHS, XUMHUECKAX (POPMYIT HEOPTaHHIECKUX
Y OPraHMYECKUX BEIECTB, B T.U. CTPYKTYPHBIX; 3aJaHUSI IO HOMEHKJIATYpe HEOPTaHHUUYECKUX U
OpPraHMYECKUX BEIIECTB; OIEHKAa M3MEHEHHUs CKOPOCTH XHMHUYECKOW peaklud W HamlpaBleHUS
CMEIIICHUs paBHOBECHS C HCHoNb30BaHWeM mpuHIuna Jle-IllaTenbe; oneHKa XUMHYECKOTO
cocTaBa U 00OOCHOBAaHHME NMPUMEHUMOCTH 00BEKTa OMO- MU TeXHOChEpHl U T.I1.); 3) pacueTHas
3ajavya (pacueTsl MO YPaBHEHUIO XWMUYECKUX PpEaKLUW, pacueT MaccoBOM J0iu (Macchl)
XUMHUYECKOTO dJieMeHTa (COCIUHEHHS) B MOJICKYJIe (CMECH); OMpeAeNieHne MPOCTeHIIe
(bopMyJibl OPraHu4eCKO MOJIEKYIIbI, HCXO/Isl U3 3JIEMEHTHOI'O cocTaBa (B %); pacueTsl TEIMIOBBIX
3¢ (}HEeKTOB XUMUYCCKUX PEaKIIHA; pacyeThl 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaklud OT
KOHIIEHTPAIlMX U TEMIIEPATYPHI U T.I1.).

[TpuBeneM mpumMep BapraHTa KOHTPOJIBHON pabOTHI.

3ananme 1.

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

3aganue 2.

[lana cxema npeBpaleHnui.

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

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

3aganue 3.

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

5. YCJIOBUA PEAJIN3ALIUUA ITPOTI'PAMMBI JUCIIATIJIMHBI

5.1. Ins peanuzanuy nporpamMmbl y4eOHOW JUCHUIUIMHBI JOJKHBI OBITH MPEyCMOTPEHBI
CJIEAYIOUIME CIeHalbHbIE TOMEIICHNUS:

Jns peanuzanuy mporpamMmbl AUCHMILTAHBI JOJDKHBI OBITH MPEyCMOTPEHBI CIEAYIOLINE

CrieNMabHbIE TIOMEIICHHS: Yy4YeOHBbI KaOWHET XWUMHUU W/WIA Y4eOHOW XUMHUYECKOU
J1abopaToOpuH.

OolopynoBanne  y4eOHOro  kaOmHera  (HarJIsJAHbIe  MOCOOHA): HaOOPBI
[IAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYJ, MOJEIN KPUCTALTNYECKUX PEIIETOK, KOJUIEKIIUU MTPOCTHIX
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U CJIIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Meneneesa, yueOHble PriIbMbI, IU(PPOBBIE 00Pa30BATEIBHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMU BOCHPOHM3BEACHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OHKPAHOM, MYJIbTHMEIHIHAs JOCKa, yKa3Ka-
Ipe3eHTep AJIsl IPe3eHTALUM.

OobopynoBanue jgadoparopuu U padoYMx MecT JadOpPaTOPMM: MCH3YpPKH, MUIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHbIE CTEKIIA, MJIAHIIETHI
JUISL KamnelbHBIX peakiuii, ¢uimbTpoBaibHas Oymara, MpPOMBIBAJIKU, CTEKISIHHBIE HPOOUPKH,
pe3WHOBBIC TPOOKH, (HOHAPWKH, HAOOP pPEAKTHBOB, CTEKISHHBIC MAJIOYKH, I[ITATHBBI IS
poOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JEJIUTEIbHbIC IMINHAPUICCKIE
(50-100 mu), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHI OyMaXKHbIC, BaTa,
MapJis, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpPAaTOPHBIC INTATHBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOTYYSHHs Ta30B (MM MPOOHpKa C Ta300TBOJIHON TPYOKO), Aep:kaTenn
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOYHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC MBI, CEKYHIOMEPHI (TaliMephbl), MEpPHbIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 m 200 M), BomsHas Oans (Wiau
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHEe KojaObl ans tutpoBanus (50 m 100 mu);
WH/IMKATOPHBIE TOJOCKKA [uis onpeaenenus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIA MHAMKATOP; nuneTku Ha 1, 10, 50 mu (wnu nosatopst Ha 1, 5 u 10 mut), OropeTku
JUTS TUTPOBAHUS, MeTUIMHCKKE mmpuilsl Ha 100—150 mi1, 1abopaTtopHble W/HIN aHATUTHYECKHE
Bechl, pH-MeTphI, cymibHbIN 1IKad, U ap. 1adopaTopHOE 000PYIO0BaHUE.

6.MupopmannoHHoe ofecniedeHHe peaJu3aluu MPOrpaMMbl

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

6.1. OcHoBHBIE MeYaTHLIE H3TAHUSA
1. AucdunorenoBa, W. B. Xwumus: y4eOHHK U TPAKTUKYM [UISI  CPEIHEro

npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Ileromuxuna, H. A. O6mas xumus: yueOnuk ais CIIO / H. A. lleronuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxomeckuit, A. b. Xumusa: y4eOHHMK ® TPAKTUKYM JUII  CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — Mocksa: U3narensctBo FOpait, 2022. — 507 c.

4. Xumus: yd4eOHUK A5 cpeqHero npodeccuonanbHoro oopaszosanus / 10. A. JlebGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan; nox o6meii penakuueii I'. H. ®aneeBa. — 2-¢
u31., nepepad. u pon. — MockBa: M3narensctBo HOpaiit, 2022. — 431 c.

6.2. OcHOBHBIE YJIEKTPOHHbIE U3IAHUS
1. hvsh.ru — XKXypran «Xumus B IKOJIE».
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2. https://postnauka.ru/themes/chemistry — nexuun mno xumum Ha caite I[locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynspHbiii IPOEKT «DJIEMEHTHI OOJIBIION
Haykn» ((pu3uKa, XUMUs, MaTEeMaTHKa, aCTPOHOMHUS, HAyKH O JKU3HHU, Hayku o 3emiie). HoBoctu

HAyKW, KHUTU, HAYYHO-TIOMYJSPHBIE CTAThH, JIEKIIMH, SHIIUKJIONETUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit nayuno-nomyssipuoro xypHana «llorenunany». XKypuan uzpaércs ¢ 2005 r., ¢ 2011 r. —
pazzen «XuMHS».

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

CaiiT HayuyHO-TIOIYJISIPHOTO JKypHajia « XUMHUA U ku3Hby. JXKypHan uznaércs ¢ 1965 r.

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

OTkpsITas AyIeKTpoHHAsE OMOIMOTeKa XUuMUdeckoro mopraina «Chemnety, conepkuT yuyeOHbIE U
UH(POPMALMOHHBIE MAaTePUAIIBI JUIsl IKOJIBHUKOB U YUuTesel. B Helf MOXKXHO HalTH y4eOHUKH 110
o0mieil 1 HeOpraHW4eckol XUMHUH, OPTaHUYECKOW XUMHUU, MYyJIbTUMeIUaMaTepHalbl, a TaKkKe
3a/1aud  XUMUYECKUX OJUMIIMAJl C PEUICHUSMH, 3a/1a4d BCTYMHUTEIBHBIX JK3aMEHOB st
aOUTYypUEHTOB.

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

HNndpopmannonusle mMarepuayibl 00 osnmmnuagax: MockoBckoi ropojackoii, Bcepoccuiickoi,
MenneneeBckoit, MexayHapoaHoil. [IpuBeneHsl 3a1aun TEOPETUUECKUX U SKCIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PEUICHUS, CIIUCKU U PoTorpaduu modeuTeeH.

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

Cuctema QUCTAHIIMOHHOTO OOYYEHUS, HANpaBlieHHas B IEPBYIO OuYepe]b Ha IMOJATOTOBKY K
OJINMIIMA/IaM BCEX YPOBHEW — OT LIKOJBHBIX 10 MexayHapoaHoi. CalT colepKUT OrpOMHOE
KOJMYECTBO 3aJlay, CTPYNIUPOBAHHBIX Kak MO TeMaMm, Tak W 1o oiaumnuanam. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TPUBEIEH TEOPETUYECKUH MaTepuan U pa3oOpaHbl pelieHus
TUTIOBBIX 3a/a4.

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

[Topran mo HaHoTexHoNorussiM. OCHOBHas IeNlb — pa3BUTHE O0O0pa3oBaHus B o01acTU
HAaHOTEXHOJIOTUN U TTOJATOTOBKA K MHTEPHET-0JIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cmpaBounas wuH(oOpMamus O XUMHUYECKMX DOJEMEHTaX W WX CBOWcTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PyccKOS3bIUHBIN CAT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.

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

Hexommepueckuil caliT oHnaifiH-00pa30BaHus, COJEPKUT MHOTO HHTEPECHBIX 00pa30BaTeNbHBIX
KYPCOB M BHJECOJICKIMHI Ul IIKOJBHUKOB, CTYJICHTOB U y4HTeNeld. ECTh HECKOJIBKO KypCOB IO
XUMUH.

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

Caiit Chemical AbstractService — caMblif aBTOPUTETHBIM B MUPE XUMHHU HWH(OPMALIMOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).

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

[TopTas mo OpraHMYeCcKOM XMMHHN Ha aHTJIMMCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XMMHUU: KJIaccu4ecKue yueOHUKH, CIIPAaBOYHHUKH, SHIIUKIIONEIUH, TOUCK OPraHUYECKUX U
HEOPraHWYECKUX PEaKLUH, COCTaBICHUE YPABHEHHUI PEaKIUil.
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15.  http://orgchemlab.com/
Caiit, MOCBAMIEHHBIN TPAKTUYECKOM paboTe B 1abopaTopuu

6.3. JlonoJTHuTeJIbHbIe HCTOYHUKHI
1. Xwmumsa. 10 «macc. YruyOonéHHeli  ypoBeHb :  yueOHuk/ B.B. Epemumn,

H.E. Ky3bmenko, B.M. Tepenun, A.A. Jlpo3nos, B.B. JIlynun; non pea. B.B. Jlynuna. — M.:
ITpoceemenue, 2022. — 446, [2] c.: uin.

2.  Xwuwmmsa. 11 xmacc. VYroyonéuselii  ypoBenp :  yuebuux/ B.B. Epemun,
H.E. Ky3bmenko, A.A. JIpo3nos, B.B. Jlynun; non pen. B.B. Jlynuna. — M.: Ilpocemienue,
2022. - 478, [2] c.: ni.

3. Xwumwsa. Yriybnensslii ypoenb. 10—11 xmaccer: paGouast mporpamMma K JIMHUH
YMK B.B. Jlynuna: y4eOHO-METOINYECKOE nocobue / B.B. Epemumn,
A.A. Ipoznos, U.B. Epemuna, 2.10. KepumoB. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuyeckoe mnocobue Kk yuyeOHuky B. B. Epemuna, H. E. Ky3pmenko,
B.W. Tepenuna, A. A. [posnoBa u ap. «Xumusa. YrayOneHHeiii ypoenb». 10 kiacc / B. B.
Epemun, AA. Hpo3nos, H1.B. Epemuna, B. H. MaxonuHa,
O. 1O. Cumonoga, 2.}0. Kepumos. — M.: JIpoda, 2018. — 339 c. : ui.

5. Meroanueckoe nmocobue k yueOnuky B. B. Epemuna, H. E. Ky3spmenko, A. A.
Hpo3noBa u ap. «Xumus. YrayonenHsiid yposenby». 11 kiacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: JIpoda, 2018. — 423 c. :
WII.

6. T'ycema, E. B. Xumus s CIIO: yuebHo-meronnueckoe nocodue / E. B. I'ycea, M.
P. 3uranmmna, [[. U. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkcr: snekTpoHHbld // Jlanb : »>nexkTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara obOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. IIOJIb30BATEIICH.

7. Yepnukona, H. 0. Xumus B 1ocTynHOM H3510KeHUU: yueOHOe nocodue ais cro / H.
1O. YepnukoBa. — 2-¢ m3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Tekcrt: snexkrpoHHbl // JlaHb: anekTpoHHO-0MOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/195532 (nmata oOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPH3. MOJIb30BATENEH.

8. [eBnunpina, JI. B. Xumus: yue6noe nocobue / JI. B. llleBaunsina, 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). — PexuM goctyna: Jyisi aBTOPU3. MOTB30BaTEIEH.

9.  bmunos, JI. H. Xumust: yaeonuk st CITO / JI. H. baunos, U. JI. Ilepdpunosa, T. B.
CoxkonoBa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texct: snekTpoHHbId // JlaHb: 31MeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPH3. MTOJIb30BATENEH.

10. TabpuensH, O. C., Jlbicoa, I'. I'. Xumus: kaura Juig npemnojaBaTens: yued.-MeToI.
rmocooue. — M. Akanemus, 2012. - 332 c.
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11. Yepnuxona H. 1O., MemepsixoBa E. B. Pemaem 3agaun no XuMun caMoOCTOSATENBHO:
yuebnoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxt-IletepOypr: Jlans, 2022. —
328 c.

12. Pe3nukoB B. A. COopHUK yIpaKHEHUH M 33[a4 M0 OPraHMYECKOW XUMUU: yaeOHOe
nocobue / B.A. PesnukoB — Cankr-IleTepOypr: Jlans, 2021. — 226 c.

13. Kanycruna A. A., Xanpuenko U. I'., JIlubanor B. B. O0mas u Heopranudeckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIubanos— Cankr-IlerepOypr:
Jlanp, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yued. st crya. npod. yued. 3apenenuii / O.C. ['abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Taopuenssa O.C. Xumus st mpodeccHidi W CHEMUATBHOCTEH TEXHUYECKOTO
npodwist: yueOHUK Ul CTYH. yupexnaeHuil cpea. mpod. oodpazosanus / O.C. 'abpuensn, U.I.
OctpoymoB. — 4-e u3., ctep. — M. : U3natenbckuii uentp «Axkagemus», 2017. — 272 c.
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