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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

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

YueOHasi TUCHUIUIMHA «XHUMUSD» SBISETCS 00s13aTEIbHON YacThio 00111e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTeNbHON NPOTPaMMBI 0 CHEIHMAIBHOCTH
43.02.16 TypusM 1 roCTENIPUUMCTBO.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oo6pazoBanusi ¢ yderoM DPI'OC CIIO mo cnemumansHOocTH 43.02.16 Typusm wu
rOCTENPUUMCTBO.

Jlucuunnuna Hanpasiena Ha popmupoBanue OK no cnenuansHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 ComeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAHUA 00 W3MEHEHMH KIuMaTa, MPHUHIMIBI OepexIMBOro
MIPOU3BOJICTBA, YD (PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

1.2. Henu u miiaHupyemMbie pe3yJibTaThl 0CBOCHHUS TUCIUILIUHBI:

Llenu quCHUTIINHBI:

®opMupoBaHUE y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTABISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA KaK OCHOBBI MPUHSTHS PEIICHUN B )KM3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

1.3 Inanupyemsble pe3yabTaTbl OCBOEHHSI 001IE00pPA30BATEJbLHON AUCUMILIMHBI B
coorBercTBuu ¢ Proc COO

OO01ue (IMYHOCTHBIE H MeTanpeIMeTHbIe) Pe3yJIbTaThI:
B yacTu TPpy10BOro BOCIUTAHUS:
- TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00He;
- TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOW M COLIMAIbHOW HampaBIeHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITENIFHO  BBINOJHATH — TaKykO
NESITEIbHOCTD;
- HHTEpEC K pa3INdHbIM chpepam npopecCHOoHaTbHON JesITENbHOCTH,
Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:
a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:
- CaMOCTOSITENbHO (HOPMYNIHUPOBATh U aKTyaIM3HpPOBaTh MpPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBIUBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS IS CPaBHEHHS, KIACCU(PUKAIUU U
00001IeHNS;
- OIPEIENATh LEIH JIeATEIbHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU HX JOCTHKCHHUS;
- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSX;
- BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILEHHBATH COOTBETCTBHE pPE3YyJbTATOB IEISIM,
OIICHUBATh PUCKH MTOCIIEICTBUI IEITEITLHOCTH,
- pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MpoodieM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJAJeTh HABbIKAMU Y4e€OHO-HCCIIEOBATENIbCKOW M TMPOEKTHOW EATENbHOCTH, HaBBIKAMH
paspernieHus mpooiem;
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- BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJU3UPOBATH 3a7a4y, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs, HAXOJIUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBAa CBOUX YTBEPKIICHUM, 3a1aBaTh MapaMeTphbl
Y KpUTEPUU PELLICHNUS;

- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4H PE3YJIbTaThl, KPUTHUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITCITbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OPUTrMHAIBHBIC MTOX0/IbI U PELICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COLUAIBHOM MPAKTHUKE

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAayKd M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHMTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBA B3aMMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDPA;

- OCO3HAHHWE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
MCCJIEI0BATENBCKYIO IESITENIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

OBj1aieHUe YHHBEPCAJIbHBIMH YUeOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH IMOJIYYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITh MOMCK, aHAJIN3, CUCTEMATU3AlUI0 U UHTEPHpeTario HHGOPMAIUU Pa3InYHBIX
BUJIOB B (DOPM IIpE/ICTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHuss MHPOpMaAIUU U IIETEBOM
ayJIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YAIH3allUN;

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

- WCIIONIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEUICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJI0JIeHHEeM TpeOoBaHUM
OPTrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeH s, IPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIO3HABAHUS U 3alIUTHI HH(POpMaIMK, HHGOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJICHUE HABBIKAMH YUEOHO-UCCIIEA0BATEIBCKOM, MPOEKTHON U COIIMAILHON e TeTbHOCTH;
OBiaieHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) cOBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ HHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOU JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIUHUPOBATH JIEHCTBHS
Mo €€ JOCTWKEHUIO: COCTaBJIATh IUJIaH ACHCTBUN, paclpeneisiTb poJid C YYETOM MHEHUM
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

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

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMUHBIX CUTYALUsX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOAEH MpU aHATU3€ PE3YNIbTATOB ACSITEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOICH HA OMIHOKH;



T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 5

- pa3BUBATh CIIOCOOHOCTh OHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 00.1acTH 3K0710TrH4Y€CKOT0 BOCIIUTAHMS S

- copMHPOBAHHOCTH  SKOJOTMYECKOH KYJIbTYypbl, IOHUMAHUE BIMSIHHUS  COLUAIBHO-
SKOHOMHMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpENbl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

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

AKTUBHOE HEMPUATHE ICUCTBUIN, IPUHOCSIIMNX BPEI OKPYKAOUIEN CPELE;

- YMEHHE IPOrHO3UPOBATh HEOJIArOMPHUATHBIC SKOJIOTHYECKHE MOCIEACTBHS MPEeANPUHIMAECMbIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- paCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMU Y4EOHO-HCCIIEA0BATEIIbCKOM, MPOSKTHON U COLIMAIBHON JESTEIHLHOCTH.

JucuumimHapHble (MpeAMeTHbIE) pe3yJibTaThl 00y4eHHsI:

- BJIQJICTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE IMOHATHS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JIEKTPOHHas 000JI0YKa aroma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS,
XUMHYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM, VYIJEPOJHBINA CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, HU30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psi, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOI- M a30TCOIEPKAIINE COSAUHEHHUS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pEeHIeTKAa, THUIBl XUMHYECKUX peakuuil (OKUCIUTEIIbHO-
BOCCTAHOBUTEIbHBIC, 95K30-U OSHIOTCPMHYCCKHE, pPEAKIUM HMOHHOIO0 oOOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITH, OKHCIIUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOEe PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byriepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH U Oe30MacHOM HCHOJIb30BAaHUM BaXKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKOMN JACATEIHBHOCTU YEIOBEKA;

- YMETb BBIBIIATH XAPAKTEPHBIE NMPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHMM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB M MX IPEBPAILICHUN; BBISABIATH B3aHUMOCBS3b XUMUUYECKUX 3HAHUHU C
MOHATUSIMU U MPEICTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb HCIIOJb30BaTh HAMMEHOBAHUSA XMMHUYECKUX COCIMHEHUN MEXIYHAPOLHOIO COH03a
TEOPETHUECKOM U MPUKIATHON XUMUU U TPUBHAIbHBIC HA3BAHUS BOXKHEUIIIUX BEIIECTB (ITUJICH,
arneTulieH, TauIepuH, QeHon, Qopmampiaerun, yKCycHas KHCIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHass W3BECTb, HETaIlleHash W3BECTh, MUTHEBASI COJa U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS] XHUMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPK/IaTh XapaKTEPHbIE XMMUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyNIaM COECIMHEHUM, XapaKTepu30BaTb UX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIbI XUMHUYECKHX CBsi3el (KOBaJleHTHAs, WOHHAasi,
MeTaJIJTNYecKasi, BOJOPOIHAsS), TUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCHPHUIIMPOBATH
XAMHYECKHUE PEAKIINH;

- copMHUpOBaTh MPEACTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIU XUMHUHU B MO3HAHUM SIBIICHUU MPUPOJBI, B (HOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI
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JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PaMOTHOCTH, HEOOXOIMMOM ISl pElIeHUs MPaKTHYECKUX
3a7a4 ¥ 9KOJIOTHUYECKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cperie;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSIM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHUEM (U3MUYECKUX BEIIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHUCTEMHbIE XHMHMYECKUE 3HAHUS JMJIg MPUHATUA PEIICHUWHd B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CB3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUIAaHUPOBATHh U BBIMOJHIATH XUMHUUYECKUI 3KCIEPUMEHT (TpPEBpaAICHUSI OPraHUYECKUX
BEILIECTB NPU HArpEBaHUM, IOJYYEHHE STUJIEHA W M3YYEHHE €ro CBOWCTB, KAYECTBEHHbIC
peaKkIuy Ha albAeTUibl, Kpaxmal, YKCYCHYIO KHCJIOTY; JeHaTypauus OelIKOB IpU HAarpeBaHUH,
[[BETHBIC PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAa4ECTBEHHBIC pPEAKIMU Ha Cyiab(dar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNbHbIC 3amadyu mo TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUU C TMPABWIAMU TEXHUKH OC30MAaCHOCTH TIPH OOpAIEHUH C BEIICCTBAMH W
71ab0paTOpHBIM 00OpYIOBAaHUEM; MPEACTABIATH PE3yAbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B
dbopMe 3anucH YpaBHEHHH COOTBETCTBYIONIUX peaKIuii W (OPMYJIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

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

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

- YMETh MPOBOJAUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPABHEHUSIM XUMUYECKUX PEAKIIUM C
UCIIONIb30BaHUEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIUX BElIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHSI) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HaHUsA Mg MPUHATUA PEIIEHHWd B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIOJHATH XUMHUUYECKUI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIECTB TPU HArpEeBaHUM, TOJYYCHHE OTHUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHBIC
pEaKIuu Ha albJeruJbl, Kpaxmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONpPEICNTh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIe 3a7auyu mo TeMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUU C TMpaBWJIAMU TEXHUKM OE30MacHOCTH TMpH OOpalleHuu C BeUleCTBAaMH U
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENCTABIATh PE3ylIbTaThl XHMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amuicu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyTUpOBaTh BHIBOABI Ha OCHOBE
ATUX PE3yIbTATOB

- copMHUpOBaATh MPEICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIU XUMHUHU B MMO3HAHUH SIBIICHUU TPUPOJILI, B (HOPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOIMUMOU [UIsl pEHICHUs MPAKTHYECKHX
3aJ1a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOI cpeie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOM
NESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXAIOMIEH TPHUPOIHOM CpEIbl;
YUHUTHIBATh OMACHOCTh BO3JICUCTBHUS HA KUBbIE OPTaHU3MBbI ONPEEICHHBIX BEUIECTB, MOHUMAS
CMBICJT TTOKA3aTeNs MPEIeTbHOM TOMYCTUMOW KOHIIEHTPAIINH.

2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM TUCIUTIIMHBI
2.1. O0beM JUCHUIIMHBI U BBl y4e0HOH padoThI
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,ﬁ@ YYPEXIEHVE BbICILIEI'O OBPA30OBAHMS
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TYPU3SMA U1 CEPBUCA»
PIYTHC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

Buj yueOHoi1 padoThI

O0beM B yacax

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

OcHoBHOe coJep:kaHue 40
BT. 4..

TEOpETHYECKOe 00yUeHne 21
MPAKTUYECKHUE 3aHSITUS 9
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEeP:KAHUE (COePKAHUE 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudecKoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4

IMpomexyrounas arrectamus (aupdhepeHInPOBaHHBIN 3a4eT)

2 cemecTp




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(f@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA "1 CEPBVICA»
PIYTUC Aucm 8
2.2. TemaTnyeckuii IJIAH U COJEPKAHME JUCHUIIIHHBI
HaumenoBanue Conep:xanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), OB LeM 1aCOR DopMupyemMbie
pa3iesioB H TeM JIadDOpaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIETEHIMHU
1 2 3 4
OcHoBHoOe coaep:kaHue
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBa OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenue atomoB | Teopernueckoe 00ydeHue OK-7
XUMHAYCCKUX CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUU 3IIEMEHT.
JJIEMEHTOB H DnekTpoHHas KoHpUrypauus aroma. Krmaccupukanus XMMHYECKHX 3JIEMEHTOB (s-, P-, d-3JeMEHTBHI).
npupoaa Banentuneie DJICKTPOHBI. BanenTtHoCTb. DneKTpoHHas npupoaa XUMUYECKON CBS3H. 2
XUMHUYECKOM ONeKTPOOTPULATENIbHOCTh. Buapl XMMHUYECKOM CBA3M (KOBaJEHTHAas, WOHHAs, MeETaJIMyecKas,
CBA3U BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs
IIpakTHYecKHe 3aHATHSA
Nel. Pemienune 3amaHuii Ha HCMOJIB30BAHME XMMHYECKOM CHMBOJMKM M Ha3BaHUW COEIWHEHUU IO
HOMEHKJIATYpE MEKIYHApOJAHOTO COK3a TEOPETHYECKOM W MNPUKIAJHOM XUMHM W TPUBHAIBHBIX
HA3BaHWM ISl COCTABJICHUS XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CyIb(UIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COCAMHEHUHN OT/EIbHBIX KJIACCOB. 1
[IpakTrueckue 3a1aHusl Ha YCTAHOBIICHUE CBA3U MEXKAY CTPOEHHEM aTOMOB XMMHUUYECKUX DJIEMEHTOB U
MEPUOINYECKUM H3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COEAUHEHHII B COOTBETCTBUHU C
nojoxxenueM [lepruonnueckoi CucTeMsl.
Tect «CTpOGHI/Ie AdTOMOB XMMHWYCCKUX 3JICMCHTOB U IIPUPOJa XHUMHYECKON CBSI3H.
Tema 1.2. OcHOBHOE coJiep:KaHue OK-1
[Tepronnyeckuii | IpakTuvyecKue 3aHATHS OK-7
3aKOH M TaOmuIa [ No2, [eproanyeckass cucreMa xumudeckux osiaemeHToB JI.M. MenngeneeBa. MPU3HMUECKHI CMBICT
AW Menneneesa ITepuomuueckoro 3akona JI.M. MengeneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHYECKHX
AJIEMEHTOB, OOpa3yeMbIX HMMH TIPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBHH C IMOJIOKEHUEM 1

XxuMuyeckoro sinemeHta B Ilepumonnueckoir cucreme. MHUPOBO33pEHUECKOE M HAydyHOE 3HAUEHUE
[Tepuonmueckoro 3akona J[.M. MenneneeBa. Ilporroser .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.




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

Pemienue npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha XapaKTePHU3ALHUI0 XHUMHUYECKHX
JMEeMEHTOB «MeTainyeckue / HeMETAUTHYECKHEe CBOMCTBA, AJICKTPOOTPUIATEIIEHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX HJICKTPOHHBIM CTPOCHUEM M IMOJIOKEHUEM B NMEPUOAUYECKOU CHUCTEME
xumuueckux asementoB J[.1. MeneneeBa»

OK-1
Pa3znen 2. XumMuyeckue peakunu
OK-7

Tema 2.1. Tumsl OcCHOBHOE co/Iep:KaHue OK-1
XUMUYECKHX Teopernyeckoe o0yueHue OK-7
peakiui Knaccudukanuss 1 TUIIBI XUMHUYECKHUX PEAKIMK C y4acTHEM HeopraHumdeckux BemecTB. CocraBieHHe

YpaBHEHUN pEaKIMil COeNMHEHHUs, pAa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.4. peaklUuil TOpeHHs,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

YpaBHEHMsI OKHMCIIEHUSA-BOCCTaHOBJIEHHA. CTeneHb oOkuciaeHus. OKHUCIUTENb MW BOCCTAaHOBUTEIb.

CocraBiieHHe U ypaBHUBAHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUNA METOJIOM 3JIEKTPOHHOTO

6ananca. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMU B MPUPOJIE, MPOU3BOACTBEHHBIX IMpoIeccax U

KHU3HEESTEIIbHOCTH OpraHU3MOB

IIpakTnyeckue 3aHATHSA

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

[0 ypaBHEHUSIM XMMHUYECKHX peakuuid. Mosb Kak elIMHHuIla KOJIMYecTBa BellecTBa. MomsipHas macca.

3aKOHBI COXpaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHTENbHAs

IUIOTHOCTH ra3oB. PacyeTsl o ypaBHEHMSIM XMMUYECKUX PEaKIMH C UCIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJsIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
DJEKTPONUTHIECKA | TegpeTHueckoe 00yaeHHe OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus 3JIEKTPOIUTHYECKON qucconuanu. FoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peaknmn HOHHOTrO
obmeHna. CocTaBieHHE peaklhii MOHHOTO OOMEHa IMyTeM COCTaBIEHUS WX TMOJHBIX M COKPAIICHHBIX
VOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE PEaKIMU. 3aaHus Ha COCTABJIECHNE HOHHBIX PEAKIUN

JlaGopaTropHble 3aHATUSA

Nel. Jlabopatopnast pabota “Tunbl XUMUYECKUX peaKuii’”.




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 10
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IelIeHNe CPeIbl BOIHBIX
pacTBOpOB. 3a7aHusl HA COCTABJICHUE NOHHBIX PEaKIUI
. OK-1
Paznea 3. CTpoeHue U CBOICTBA HEOPTAHUYECKUX BelleCTB OK-7
Tema 3.1. OcCHOBHOE cO/Iep:KaHue OK-1
Knaccupukanus, | Teoperndeckoe oGydenue OK-7
HOMCHKIIATYPA M |TTpenmer Heopranmueckoit xumun. Knaccupukanus HeOpraHMUeCKHX BEIIECTB. IIpOCTBIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocBs3b
HCOPraHMHCCKUX | yooprannyecknx BemecTB. ArperaTHble COCTOSIHMS BelIecTBAa. Kpucramimdeckne M amMopdHbIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUIETOK (aTOMHas, MOJEKYJSpHas, HOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (U3MYECKUX CBOWCTB BEIICCTBA OT THIA KPUCTALIMYECCKOW PEIIETKH. 3aBUCUMOCTH
XUMHUYECKOM aKTMBHOCTH BELIECTB OT BUAA XMMHUYECKOH CBS3M U TUNA KPUCTAUIMUECKOW PELIETKH.
[IprunHbI MHOrOOOpa3us BEIIECTB
IpakTHYeckne 3aHATHS
Ne4. HomeHnkiiaTypa HEOPraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOMN
(hOopMyYITBI UM COCTABICHUE XUMHUYECKON (POPMYITBI UCXO/IS U3 HA3BAHUS BEIIECTBA MO MEXKTYHAPOIHOM
(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.
Pemenne mnpakTHdeckuxX 3amaHUN MO KJIacCU(PUKAIMKM, HOMEHKJIAType W XUMHUUYECKHM (opmysiam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX
BEILIECTB, ONPEEIATh MPUHAIICKHOCTD K KJIaccy.
Ucrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).
ITounck nHpopMaImm Mo HazBaHUsIM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE OK-1
XUMHUYECKHE Teopernyeckoe oGydyenue OK-7
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
ﬁ.@ _ y‘H’E)}():[EHV[E BBICHIETO OBPASQBAHMH PTYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHMYCCKUX  |MeTaJIOB M HEMETAUIOB B IIPUPOAE U KU3HEIEATEIBHOCTH 4YeJIOBeKa M opraHu3moB. Kopposus
BCILIECTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHl METAINIOB OT KOPPO3UU
Hemeramnel. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukamus 1 HoMeHKIaTypa COeJMHEHH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yecKkue 3aHATHA
NeS. CocrapiieHue ypaBHEHUI XUMUYECKUX PEAKLUI C Y4aCTUEM IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETauIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIIMX UX CBOMCTBA.
Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M NPAKTHYECKOil
JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KkaHue OK-1
Unentuduxanus | JlaGopaTopHbie 3aHATHS OK-7
HCOPTaHMHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMsA HEOPTaHMIECKHX BEIIECTBY.
BEIICCTE PenieHne OSKCIIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAUIOB, IO
pacro3HaBaHUIO U MOJYYEHHUIO COEANHEHUH METAJIJIOB U HEMETAIIIIOB.
Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynab¢aT-, KapOOHAT- U XJIOpU-
AHMOHBI, Ha KATHOH aMMOHHUS
KonrtponbHas pabota «CBOHCTBA HEOPTaHUUECKUX BEUIECTBY»
. OK-1
Pa3nean 4. CTpoeHne 1 CBOIICTBA OPraHUYeCKUX BelllecTB OK-7
Tema 4.1. OcHOBHOE coJiepKaHue OK-1

11




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

(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

N «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U1 CEPBMCA»
PIYTUC Aucm 13
— KHUCJIOPOACOAEpIKaIle COeTUHEHNs (CIUPThI U (PEHOIbI, KApOOHOBBIE KMCIOTHI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHTIHUKOJS, TIUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCJIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOJNEKYIspHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCAaMM OPraHUYECKUX COeIMHEHUH
IIpakTnyeckune 3aHATHSA
Ne7. CoiicTBa OpraHMYECKUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAYyHapoIHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHbI, AJKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAErHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUM C
y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIIE MO MPEAJIOKEHHBIM IENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEIMHEHUH IO TPHUBHAIBHOM MM MEXIyHApOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnasi pabora
Ne3. Jlabopatopnast pabora “IIpeBpalieHus opraHM4eCKUX BELIECTB IIPU HarpeBaHuu'.
IlonydyeHne 3TuIEHA U U3yYEHUE €ro CBOMCTB. MoenMpoBaHue MOJIEKY)I M XMMHUECKUX ITPEBPALICHUM
Ha IpUMepe dTaHa, TUJICHA, alleTUIIeHa U JIp.
Tema 4.3. OcHOBHOE coJiep:KaHue OK-1
Nnentndukanns | Teoperndeckoe oGydenune OK-7
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OPraHUYeCKUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILECTB, UX YIJIEBOJOB — HMCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT.
3HA4YEeHUE U [IpeBpamenuss OenkoB muiu B opraHuzMe. buonormyeckue ¢QyHkuuum OenkoB. buonormueckue
[IPUMEHCHUE B ¢GbyHKIMHU kUpOB. PoJb OpraHnyeckoil XuMUK B pelIeHUH Ipo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOM 1 Ponp opranuuyeckoll XMMHM B PELICHUHM MPOOJIEM SHEPreTUYEeCKOil Oe30MacHOCTH, B Ppa3BUTHH
IPOU3BOJCTBEHHOM | MeIMIIMHBI, CO3/IAHUU HOBBIX MAaTepHajoB, HOBBIX HCTOYHUKOB DHEPIHH (aIbTePHATHBHBIE HCTOYHHKU
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YeJI0BeKa KJIAcCOB (YTJIEBOJOPOABI, CIUPTHI, (EHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbJIETHIBI U JIp.),
CMBICJI ITOKA3aTeJIsl IPEEIbHO TONYCTUMON KOHIICHTPALUH
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
WnenTudukaiysi OpraHnuecKuX COeIMHEHUN OTIENBHBIX KJIACCOB (Ha MpUMepe albJeTHAO0B, Kpaxmala,
YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuM. L[BeTHBIE peakuuu
6CJ'IKOB. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3aJaHuAd 10 COCTAaBJICHHIO XHUMHUYCCKHX peaKLII/Iﬁ C y4dacCcTuem
OpPraHN4YCCKUX BCHICCTB, B T.4. UCHOJB3YCMbIX IS UX I/IILGHTI/I(I)I/IKaI_II/II/I B 6I>ITy U IMPOMBIIIIJIICHHOCTH.
KontposnbHast pabora «CTpoeHHe U CBOWCTBA OPraHUYECKHX BEIIECTBY.
Paspean S. Kunernyeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKIui 8&:%
CkopocTb OcHoBHOE coepKaHHe OK-1
XUMUYECKHUX TeopeTnueckoe o6yueHue OK-7
peaKkuui. CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMUYHBIX (aKTOPOB: MPUPOIBI PEArHpyIOLINX BEIIECTB,
Xumuaeckoe KOHIICHTPAllUA PEArHpyrOUIMX BEIIECTB, TEMIEPATypbl W IUIOMAAM PEAKIMOHHONW IIOBEPXHOCTH.
paBHOBCCHE TemnoBbie 3G HEKTh XUMUYECKUX peakIfii. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(bakTOpOB (KOHIEHTpAIMsl peareHTOB WM MPOJYKTOB pEaKIiy, JaBJIeHue, TeMIleparypa) 1 CO3AaHus
ONTUMAJIBHBIX YCIOBUM MPOTEeKaHUs xumudeckux npoueccon. [Tpunnun Jle [larense
IIpakTnyeckue 3aHATHSA
Ne9. Pemrenre nmpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUM HA aHAW3 (PaKTOPOB, BIMSIONIUX HA U3MEHEHUE
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CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3UIMNA HKOJIOTHYECKHU 1eIeCO00pa3HOro MoBeACHUS B OBITY
Y TPYJOBOM JIEATEILHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHOMN CPEeIbI.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HAaXOX/CHUS HANpPABICHUS CMEIIECHUS PABHOBECHS XHWMHUYECKOW pEaKIUu W aHalu3 (aKTOpOB,
BJIMSAIONIMX HA CMENIEHUE XUMUYECKOTO PABHOBECUS
OK-1
Pa3neu 6. PactBopsI OK-7
TeMma 6.1. OcCHOBHOE cO/Iep:KaHue OK-1
ITonsTue o Teopernueckoe o0yuenune OK-7
pacTBopax PactBopenne kak ¢usnko-xummuueckuii mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBasgs 1ons pacTBOpeHHOro BemecTBa. (CMBICH MOKa3zaTens MPeaeibHO
JIOIYCTUMOM KOHIIEHTPALMHU U €r0 UCI0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€3011aCHOCTH.
[IpaBuia 5KONOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY M TPYJOBOM NEATEIBHOCTH B IIENAX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JAECHCTBUS HA KUBbIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemrenue mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PacTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOJICTBEHHOM J€SATEIHHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE colepKaHNe OK-1
Hccnenosanne JlaGopaTopHbie 3aHsTHS OK-7
CBOWCTE PACTBOPOB (5, JlaboparopHas padota «[IpuroroBieHune pacTBOPOBY.
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBo, %) KOHLIEHTpalMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeieNieHue Cpeibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha PUTOTOBJIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pasnen 7. Xumust B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKa OK-1
Xumus B ObiTy 1 |OCHOBHOE COJIEpPKAHTE OK-7
IPOM3BOJICTBEHHOM | TeopeTHyecKoe 00ydueHue
ACATEIBHOCTH Hogeiimue nocTikeHUs XUMHUUECKON HAyKH U XUMHYECKON TEXHOJOTHH. Poib Xumun B obecriedeHnn
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 16

YCI0BCKa

HKOJIOTMYECKOM, SHEPreTUYEeCKON U MUIIeBOM 0e30MacHOCTH, Pa3BUTHH MenuuuHbL. [IpaBuna noucka u
aHamM3a XUMHYECKOW HH(GOpMAMM M3 pPa3IMYHbIX HMCTOYHUKOB (HAayyHass W Yy4eOHO-Hay4Has
JUTepaTypa, cpeicTBa MaccoBoil nHGopmanuu, cetb HTepHer)

IIpakTuyeckue 3aHsATHS

[Tonck m aHanmM3 KEMCOB O MPUMEHEHWHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eTOM OymyIiei
npodeccHoHaNbHOM ~ [EATEIBbHOCTH MO  TeMaM:  Ba)KHEWIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLUHMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTrepuanabl A SJIEKTPOHUKH,

HAaHOMATepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIHH, OPraHUYEeCKHE U MHUHEpaJbHbIC 4
yI0OpeHUs, JICKAPCTBEHHBIC BEIICCTBA, OBITOBAS XHMHS.

3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus KeiHcoB B popMe MUHH-JIOKIIA/IA C IPE3eHTaIei

IIpomMe:xxyTouHasi aTTecTanus Mo AUCHUILIMHE (U depeHuMPOBAHHBIN 3a4eT) 2 ceMmecTp
Bcero 46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

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

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

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

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

2. O6opynoBaHHe U MOCY/A, PEAKTUBBL.

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

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

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

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

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

C ToOukHM 3peHUs HaNpaBIEHHOCTH TMPAKTUKO-OPUEHTHPOBAHHBIC 3alaHHs JEIST Ha
3aJaHMsl, CBSI3aHHBIE C KM3HBIO, MPAKTUYECKOM NEATENbHOCTBIO, HAa 3aJaHUS (OKUTEHCKOTO»
colepKaHWs, Ha 3amaHusi NMPO(OPUEHTAMOHHOW HAIPABICHHOCTH, CBS3aHHBIE C OymyIiein
npo¢ecCHOHATIBLHOMN 1A 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 MOHATUHWHBINA aImapaT, CBA3bIBATH TEOPETHUECKOE 3HAHMS 10 TUCHUIUIMHE C UX
MPUMEHEHUEM B HOBOW CUTYaIUU.

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

[Tpy BBIOJIHEHUU HKCHEPUMEHTATBHO-TEOPETHUECKUX 3alaHU 00YyJarOImuecst ONMBITHBIM
IyTE€M Ha OCHOBE 3HAHUI PElIalOT MPAKTUYECKUE 3aa4H.

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

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

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

— CBsI3b C 00J1aCTHIO0 IPUMEHEHHUS PE3YNIbTaTa, OJYYSHHOTO MIPH PEIICHUH 3aa4uu.

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

— Ha3BaHHE 3aaHUS;

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

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

— ¢hopMyITMpPOBKa 33/ 1aHHUS,

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

st pa3pabOTKH MPaKTHKO-OPHUEHTUPOBAHHBIX 33aHUH HEOOXOIMMO:

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

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

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

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

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

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

— COOTBETCTBYET BO3pAcTy 00yJarOLINXCS;

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

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

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB U NPUPOAA XUMHYECKOH CBSA3H
Conep:xanue: Perienue 3agaHuil Ha HCIOJIb30BAHME XUMHMUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUI MO0 HOMEHKJIAType MEKIYHAPOJAHOTO COI3a TEOPETUYECKON U MPUKIATHON XUMUU
U TPUBHUAIBHBIX HAa3BaHUU JUI COCTABICHUS XUMHUYECKUX (OPMYI JBYXaTOMHBIX COCTUHEHUI
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

[IpakTHueckue 3alaHMsl Ha YCTAHOBJEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XHMHMUYECKHX
9JICMCHTOB U IICPUOJUICCKHUM U3MCHCHUCM CBOMCTB XMMHUYCCKHUX DJIEMECHTOB U MX COGI[PIHCHI/IfI
B COOTBETCTBUU C NOJIOkKeHUEM [leprnonueckoi cucTeMsl.

Tect ((CTpOGHI/Ie ATOMOB XMMHNYCCKUX 3JICMCHTOB U ITpHUpoaa XUMHYECKOH CBS3HY.

Ilpakmuueckoe 3anamue 2.

Tema 1.2. Ilepuoauyeckuii 3akon u Tadbauna .. Menaeneesa

Conep:xkanue: Ilepuoamyeckas cucrema xumuyeckux siemeHtoB .M. Menneneena.
®uznueckuil cmbica [lepuonnyeckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOICTB XHMMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMHU TMPOCTBIX M CIOXKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIO)KEHUEM XHMHUYECKOro 7dieMeHta B llepuoamyeckoir cucreme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue llepmoamueckoro 3axona J[.M. Menneneesa.
[Tporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX  3aJaHU HA  XapaKTepHu3alluio
XUMHYICCKHUX 9JIEMCHTOB «MeTananaeckue / HEMETaJNINICCKHUE CBOICTBA,
3JIEKTPOOTPHUIIATEIBHOCTh XMMHYECKUX JJIEMEHTOB B COOTBETCTBHM C HUX O3JIEKTPOHHBIM
CTPOEHHMEM M TIOJIO)KEHHUEM B TNEPUOJMYECKOM CHCTEME XUMHUYECKHUX dieMeHtoB /JI.M.
Menneneena

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peakuuii

Coaepsxanue: KonnuecTBeHHbIE OTHOLIEHHSI B XUMUHU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B
XUMUH W pacyeTsl [0 YPAaBHEHMSAM XMMHUYECKHMX peakuuid. Moyib Kak €IMHHIA KOJNYECTBA
BenlectBa. MoisipHasi Macca. 3aKOHBI COXpPaHEHHMS MAacChl W DHEPrHMM. 3akoH ABOrajpo.
Mounsipablii  06beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Tra3oB. Pacuersl 1O ypaBHEHUSIM
XUMHUYECKHX pEaKIMi € HCHOJIb30BaHMEM Macchl, o0ObeMa (HOpMalbHbIE YCIOBMSA) TIa30B,
KOJIMYECTBA BELIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kuaccupukauusi, HOMEHKJATYpPAa U CTPOEHHME HEOPraHUYeCKHUX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOAS M3 UX
XUMHUYECKON (hOPMYIIBI MIIM COCTABJIEHNE XUMHUECKOH (hOpMYIIbI UCXO/1s U3 HA3BaHUS BEllleCTBa
no MexayHapoaHoi (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYPE.

Pemmenne npakTuieckux 3aJaHuil Mo KjIacCUPUKaMU, HOMEHKJIAType U XUMHYECKUM hopmyrnam
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIAcCOB (yrapHblil Tra3, YIJIEKHUCIbIH Tra3, aMMHak,
raiieHasi M3BeCTb, HEralleHasi M3BeCTb, NMUThEBAs COJa W JAPYTUX): Ha3blBaThb M COCTABIATH
(bopMyIIbI XUMHUECKUX BEIIECTB, ONPEACIATh MIPHUHAIEKHOCTD K KJIaccy.

HcTounuku xumuueckoil MH@opMaiuu (CpeIcTB MaccoBod HH(popMmanuu, cetb MHTepHET U
npyrue). Ilouck nHpOpMaLuu 1o Ha3BaHUAM, HAECHTU(UKATOpaM, CTPYKTYPHBIM (popMynam
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Ilpakmuueckoe 3anamue 5.

Tema 3.2. PU3UKO-XUMHYECKHE CBOWCTBA HEOPTAaHMYECKHUX BeleCTB

Conep:kanue: CoOCTaBlICHHME YpaBHEHHUM XHMHYECKUX PEAKIUHA C Yy4yacTHEM NPOCThIX U
CJIOKHBIX HEOPIaHUYECKUX BELIECTB: METAJIJIOB M HEMETAJIJIOB; OKCUA0B METAJUIOB, HEMETAJIJIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KHCIIOT, OCHOBAaHUI U aM(OTEPHBIX THIPOKCHU]IOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUd Ha CBOWCTBA, COCTAaB,
NoJydeHne M 0e30MacHOe HCIOJIb30BAHME BAKHEHMIINX HEOPTaHWYECKHX BEIIECTB B OBITY U
MIPaKTUYECKON JEATEIbHOCTH YEI0BEKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Kinaccudukanyusi, CTpOCHUE ¥ HOMEHKJIATYpa OPraHUYECKUX BEIIECTB

Conep:xanue: HomeHknaTypa OpraHMYeCKUX COCAMHEHUN OT/AENbHBIX KJIACCOB (HACHIIIEHHEIE,
HCHACHIIICHHBIE W apOMAaTUYECKHE YIJIEBOAOPOIbBI, CIUPTHI, (DEHOJbI, albJCTHJIbI, KETOHBI,
KapOOHOBBIC KUCIOTHI M 1p.) COoCTaBiICHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHUYeCKUX BEIIECTB OTIENIBHBIX KJIACCOB, UCIOJB3Ysl MX HA3BaHUS MO CUCTEMATUYECKOH U
TPUBUAIBHON HOMEHKJIAType (ITHJICH, alleTWJICH, MIIUIepUH, (GeHoI, GpopManbiaerus, yKCycHas
KHCJIOTa, TIUIMH). Pacdersl mpocrteimield (opMysbl OpPraHUYECKOW MOJIEKYJIbI, HCXOIs W3
AJIEMEHTHOTO cocTana (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUit

Conepxxanue: CBOHCTBA OpPraHUYECKUX COCAMHEHUN OTIENBbHBIX KJIACCOB (TpUBHAIbHAS U
MEXIYHApOJHAsS HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJydYEHUs): TpPEeITbHBIC
(anmkaHBI W UKJIOATKAHBI), HEMPEAeIbHbIE (QTKEHBI, aTKMHBI U alKaJIMEHBbI) U apOMaTHYECKHE
YIIICBOOPOABI, CIUPTHI M (DEHOJIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, aTbICTHIBI U KETOHBI,
aMUHBl M AMHUHOKHUCJIOTBHI, BBICOKOMOJEKYISPHBbIE COENMHEHHUS. 3aJlaHusi Ha COCTaBIICHUE
YPaBHCHUH XUMHYECKHX PEAKIUi C yJacTHEeM OpraHWYeCKHX BEIISCTB Ha OCHOBAaHHHM WX
COCTaBa U CTPOCHHS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OpraHMYeCKUX coeIMHEeH Uit

Copepxanune: CocTaBicHHE CXEM pEakUUi (B TOM YHCIIE IO IPEIJIOKEHHBIM LIENOYKaM
MPEBPAIICHH), XapaKTePU3YIOIUX XHUMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUUN
OTJENBHBIX KJIACCOB, CIOCOOBI MX TMOJIyYeHHMs W Ha3BaHME OPTraHUYECKUX COEJUHEHUH 10
TPUBHAIILHON WJIM MEKIyHAPOJHON CUCTEMAaTHYECKON HOMEHKIIATYpeE.

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 3aJaHUi Ha aHamu3 (akTopoB,
BIMSIOMINX HA U3MEHEHHE CKOPOCTH XMMHMYECKOW pPEaKIUH, B T.4. C MO3HIMKN IKOJIOTHYECKH
11e51eco00pa3HoOro MoBeIeHUs B ObITY U TPYAOBOM AEATENbHOCTH B LENSAX COXPAaHEHHs CBOETO
3I0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEIBI.
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Pelienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHui Ha npuMeHeHue npuniuna Jle-Illatense ms
HAXOXJICHUS HAIIPABIICHUSI CMEIIICHUSI PABHOBECHSI XMMHYECKOHN peakiny U aHaiu3 (pakTopos,
BIIUSIIOLINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS

Ilpakmuueckoe 3anamue 10.

*IIpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumus B ObITY M IPOU3BOJICTBEHHOM 1eATeILHOCTH YeJ10BEKA

Copepxanue: [lorck u aHanu3 KeHCOB O MPUMEHEHUU XMMHYECKUX BEIIECTB U TEXHOJIOTHH C
yueToM Oyaymie mpopecCHOHAIBHON ACSITENFHOCTH IO TeMaM: BaKHEUIINE CTPOUTEIhHBIC
MaTepuaibl, KOHCTPYKLHMOHHBbIE MaTepuajbl, KpPAacCKHU, CTEKJIO, KepaMUKa, MaTepHaibl IS
AJIEKTPOHHUKH, HAHOMATEpPUaJIbl, TEKCTHJIbHBIC BOJIOKHA, UCTOYHUKU SHEPTUM, OPTaHUYECKUE U
MUHEpaJIbHBIE yI0OpEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBiienne pe3yabTaToOB PEIICHUs KeWCOB B (pOpMe MUHU-IOKIIA/1a C
Mpe3eHTalueN

Jlabopamopnoe 3anamue 1.

Tema 2.2. DiIeKTPOJIMTHYECKAS] JUCCONMALNSA U HOHHBII 00MeH

Copnepxxanue: JlabopaTopHas padota “THIBI XUMHUUECKUX pEeaKIIUn’.

HccnenoBanue THIOB (IO COCTAaBY M KOJHMYECTBY HMCXOTHBIX M OOpa3yrOIIMXCS BEIIECTB) U
MPU3HAKOB XMMHUYECKHUX peakiuil. [IpoBeneHune peakiuii HOHHOTO 0OMeHa, ONpeIeIeHUEe CPEIbl
BOJIHBIX PacTBOPOB. 3a/laHHs HA COCTABJICHUE HOHHBIX peaKLnii

Jlabopamopnoe 3anamue 2.

Tema 3.3. HnenTndukanns HeOPraHM4eCKNX BelecTB

Conep:xanue: JlabopatopHas padora «aenTudukanys HeOpraHM4YeCKNX BEIIECTBY.

Pemenue skcrnepyuMeHTAIbHBIX 33Ja4 O XUMUYECKUM CBOWCTBAM METAJJIOB U HEMETAJUIOB, 110
pacro3HaBaHHIO U TIOJTYYECHUIO COSAMHEHUI METAJUIOB M HEMETAJUIOB.

WnenTudukanyss HEOPraHMYECKHUX BEIIECTB C HCIHOJIb30BAHHEM HX (U3UKO-XUMHUECKUX
CBOWCTB, XapaKTEPHBIX KAueCTBEHHBIX peakuuid. KadecTBeHHbIE peakiuu Ha cyiabgart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMS

KonTponbhas padota «CBoHCTBa HEOPTaHUYECKUX BEILIECTBY

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

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

[Torydenne JTHIeHA W HW3yYeHHE €ro CBOWCTB. MoJenupoBaHUE MOJCKYJT W XHMHUYECKUX
MpeBpaIlleHU Ha TPUMEepE dTaHa, dTUJICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UnenTnduxanus OpraHMYecKWX BelIeCTB, MX 3HA4YeHHMe W NPHMEHEHHE B

OBITOBOI ¥ MPON3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA

Conep:xanue: JlaGopatopHas pabGota: “UneHTHduKanus OpraHMYECKHX COEIUHEHUN

OTJENbHBIX KJIACCOB™’

WnenTudukanyss opraHu4ecKuX COEIMHEHUH OTIENBbHBIX KIJIAcCOB (Ha NMpHMeEpe ajibJerujoB,

KpaxMmaia, YKCYCHOM KHCJIOTBHI, O€JTKOB M T.NI.) C HCIIOJIB30BaHUEM HX (PHU3UKO-XUMHUECKHX

CBOWCTB M XapaKTEPHBIX KaueCTBEHHbIX peakuuil. JleHaTypamus Oelka NpU HarpeBaHMU.

[IBeTHpie peakuuu OenkoB. I[IpakTHKO-OpMEHTHUPOBAaHHBIE 33JaHHUSI 1O  COCTaBJICHUIO
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XMMHYECKUX PEAaKIUi C y4acTHEM OpPraHMYeCKHX BEIIECTB, B T.4. HMCHOJB3YEMbIX [UI HX
UICHTU(DHUKAIMN B OBITY U TPOMBIIIIICHHOCTH.
KontponbsHas padora «CTpoeHHE U CBOHCTBAa OPraHNYECKUX BEIIECCTBY

Jlabopamopnoe 3anamue 5.

Tema 4.3. I/IHeHTI/I(l)I/IKaIII/Iﬂ OpPraHn4e€CKux Be€HIECTB, UX 3HAYCHHUEC U NMPHMEHCHHUC B

OBITOBOI U NIPOU3BOJACTBEHHOI /1eITEJIbHOCTH YeJI0BEKA

Conep:xanue: JlaboparopHas padora «[IpuroroBieHne pacTBOPOBY.

[IpuroToBneHne pacTBOPOB

3aJaHHOU

(MaccoBoif, %)

KOHUEHTpaluu (C  MPaKTHUKO-

OpPUCHTUPOBAHHBIMHA BOHpOCElMI/I) " OIIPCACIICHUC CPCAbl BOOHLIX PaCTBOPOB.
Pemenue 3a/la4 Ha IIPUT'OTOBJICHHUEC PpaCTBOPOB

4. ®oH/I OLIEHOYHBIX CPEICTB JUCIUTIMHBI
4.1 KoHTpoOJIb M OLIEHKA PE3yabTaTOB OCBOCHHUsS OOIIe00pa30BaTEIbHON AUCIUILIMHBI

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

KOMIIETCHIIUH I10 pasaciiaM u TCMaM COACPIKAHUA yqe6Hor0 Marcpuajia.

Ne| OK | Moayas/Pazgen/Tema | Pe3yabraT o0ydyeHust THunbI OLEHOYHBIX MePONPUATHI
| | OcHoBHOe coep:KaHHe
L Pa3nes 1. OcHoBBI Popmy:uposath
0a30BblIe MOHATHS U
CTPOEHMS BelecTBa
3aKOHbI XMMHUH
1.1|OK 01 [Ctpoenue aToMOB Cocrapnate xumndeckrne 1. Tect «Ctpoenue aToMoB
OK 07 |XMMHYECKHX 3JIEMEHTOB |(OPMYIIbI COEAUHEHUH B |XMMHUYECKUX SJIEMEHTOB U MIPUPOJA
Y IPUPOJa XMMUYECKOH |COOTBETCTBUH CO XUMUYECKOH CBA3N.
CBA3H CTETIEHbIO OKUCIICHUS 2. 3aa4ym Ha COCTaBJICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (DOPMYJT JBYXaTOMHBIX
HCXO0JIs U3 BAJICHTHOCTH U |COEIMHEHUH (OKCUIOB, CYIb(HHUIO0B,
3NEKTPOOTPULIATENILHOCTH  |THIPHUIOB H T.11.).
3. 3ajaHus Ha UCTIOJIH30BAHNE
XUMHUYECKON CUMBOJIMKY U HA3BaHUI
COEIMHEHHUH 0 HOMEHKJIAType
MEXIyHapOIHOTO CO03a
TEOPETUYECKOM U MPHUKIAJTHOW XUMHUH
Y TPUBHAIBHBIX Ha3BaHUI ISt
COCTaBJICHHSI XUMUYECKUX (HOPMYIT
JIByXaTOMHBIX COeTMHEHUH (OKCHIOB,
CyIb(QHUIOB, TUAPUIOB U T.II.) U
JPYTUX HEOPTaHUYECKUX COCTMHECHUH
OTJIEIBHBIX KJIACCOB
1.2|OK 01 (Ilepnoanyeckuii 3aKoH |XapaKTepru3OBaTh 1. IIpakTHyeckue 3a1aHus HA
OK 07 |u Tabmmna 1.U. XUMUYECKHE AIEMEHTHl B |YCTAHOBJICHHUE CBSI3U MEXIY
Mengeneena COOTBETCTBHH C HIX CTPOCHUEM aTOMOB XHMUYECKUX
MOJIOKEHNEM B 3JIEMEHTOB U TIEPHOANIECKUM
[IEPUOIUYECKON CUCTEME |U3MEHEHUEM CBOMCTB XMMHUUYECKUX
XUMHYECKUX DJIEMEHTOB  |2JIEMEHTOB M UX COSIMHEHUH B
J.1. MenneneeBa COOTBETCTBUU C MOI0KEHUEM
[lepuoaunueckoii cucreme.
2. [IpaKTHKO-OpUEHTHPOBAHHEIE
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabtat o0ydeHust THnbl OEHOYHBIX MEPONPUSTHIH
TEOopeTUUecKue 3aJaHus Ha
XapaKTePU3AIII0 XUMUIECKAX
3IIEMEHTOB: «MeTannndyeckue /
HEMETAJINUECKIE CBOWCTBA,
ANEKTPOOTPULIATEIEHOCTD M CPOJICTBO
K DJIEKTPOHY XUMHUYIECKHX 3JIEMEHTOB
B COOTBETCTBHE C MX DIICKTPOHHBIM
CTPOEHHEM U TIOJIOKESHHEM B
MEePUOJUYECKON CHCTEME
XUMHYECKUX IJICMCHTOB
JI.. MenneneeBa»
2 Pazjnen 2. Xumnyeckue | XapakTepu3oBaTh THIIbI
peaknuu XUMHYECKHX PeaKkuii
2.1|0K 01 |Twumsl XUMHYIECKIX CocTaBisATh peakuuu 1. 3agauu Ha cOCTaBJICHUE
OK 07 |peakuuit COCIMHCHMUSI, PA3JIOKEHUs, |ypaBHEHUH peaKITHii:
oOMeHa, 3aMelIeHus, — COe/IMHEHUs, 3aMeIICHUS,
OKHUCIIUTEIEHO- paszioxenwust, 0OMeHa;
BOCCTaHOBUTEILHBIC — OKHUCIIUTEIEHO-
pCaknuun BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C
WCTIIONb30BaHMEM METO/a
AJIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacdeT MacChl BEIIEeCTBA
i o0bEMa
ra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce MIH 00BEMY OTHOTO
M3 YYaCTBYIOIIHUX B PEAKIUU
BEIIECTB; PaCUETHI
Macchl (00bE€Ma, KOJTHIeCTBa
BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIN
OJTHO U3 BEIIECTB UMEET MMPHUMECH
2.2|0OK 01 |Dnexrponuruyueckas CocCTaBIATh ypaBHEHHUS 1. 3anaHus Ha cocTaBIEHUE
OK 07 |mucconualiyist U MOHHBIM | XMMUYECKUX PEAKITIH MOJIEKYJIIPHBIX U MOHHBIX PEaKIM ¢
oOMeH MOHHOTO OOMEHa ¢ y4acTHUEM KHUCIIOT, OCHOBAaHHUH U
ydacTHeM HEeOPTaHHUYECKHUX |COJIeH, yCTaHOBICHNE H3MEHEHHS
BEILIECTB KHUCJIIOTHOCTH CPEJIbI
2. JlabopartopHas pabota "Turbl
XUMHUYECKUX peakiuui”
3 Paznen 3. Ctpoenue u |HUcciaenoBath crpoeHue u |Kontposnnasi pagora
CBOlicTBA CBOICTBA «CBolicTBa HEOPTraHNYECKHUX
HEOPTraHU4YEeCKUX HEOPTraHUYEeCKUX BEIIECTBY»
BellleCTB BelleCTB
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabtat o0ydeHust THnbl OEHOYHBIX MEPONPUSTHIH
3.1|0OK 01 |Knaccudpukanms, Knaccupunmposatsb 1. 3apaum Ha pacyeT MaccoBOM JOIH

OK 07 |HomeHKIaTypa u HEOpraHWYECKHE BEMECTBA |(MacChl) XUMHUYIECKOTO DJIEMEHTA
CTpOCHHE B COOTBETCTBHH C UX (coenmuHeHus) B MOJIEKYyIIE (CMECH).
HEOPraHUYECKUX CTPOCHHEM 2. [TpakTrueckue 3a1aHus 10
BEIIIECTB KJIACCU(DUKAITIH, HOMEHKIIATYpe U

XUMHYECKAM (opMyIam
HEOPTaHMYCCKUX BEIICCTB
Pa3IMYHBIX KIACCOB.
4. IIpakTHYeCcKue 3aMaHus Ha
onpeeIeHIEe XUMUUECKOM
AKTUBHOCTH BCIICCTB B 3aBUCUMOCTH
BHJ]a XUMHUYECKOH CBS3U U THUTIA
KPUCTAJUIMYECKON PELIETKU

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

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

OT CTPOEHWSI aTOMOB U METaJIJIOB, HEMETAJIIIOB H

MOJIEKYJI, & TAKXKE THIIA aM(OTEPHBIX 3JICMECHTOB;

KPUCTAJUTMYECKOU HEOPraHWYECKUX KUCIOT, OCHOBAaHUHI

peneTku 1 aM(pOTEPHBIX THIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepPHU3YIOIINX UX CBOMCTBA U
CIOCOOBI MOTYYEHUSI.
2. [IpaKTHKO-OpUEHTHPOBAHHEIE
TEOPETUUYECKHUE 3aJIaHUsI HA CBOMCTBA
Y TIOJTyYeHHE HEOPTaHUIECKIX
BEIIECTB

3.3|OK 01 |UnenTnduxanms Uccnenosatp 1. I[TpakTHKO-OPUEHTUPOBAHHBIE

OK 07 |HeopraHm4YecKux KaueCTBEHHBIE pPEaKIInu 3aJIJaHU 110 COCTABIICHUIO

BCIICCTB HCEOPTraHNYCCKUX BCUICCTB |(XMUMHUUYCCKUX peaKHI/Iﬁ C y4aCTUuem
HEOPraHNYCCKUX BCUICCTB,
WCTIONB3YEMBIX JUIS UX
UAeHTH(DHUKAIINN.
2.JlaboparopHas padora:
“Unentndukanys HEOPraHUISCKUX
BEILECTB”

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

CBOlicTBA cBoiicTBa oprannyeckux |«CTpoeHHe M CBOIiCTBA

OPraHNYeCcKuX BEIIECTB OPTraHNYeCKHUX BEIIECTB)»

BellleCTB
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabtat o0ydeHust THnbl OEHOYHBIX MEPONPUSTHIH
4.1|/0K 01 |Knaccudpukanms, Knaccupunmposatsb 1. 3amanus Ha cocTaBiIeHUE Ha3BaHUI

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

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

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

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

COCIMHEHUH XMUMUYECKUX CBOUCTB y4acTHEM OPraHMYEeCKHX BEIIECTB Ha
OpraHUYEeCKHUX BEIIECTB OT |[OCHOBAaHMU UX COCTaBa U CTPOEHUSI.
CTPOEHHS MOJIEKYJI 2. 3ajaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMHYECKHUX PEAKLUH,
WUTIOCTPUPYIOIIUX XUMUUYECKHE
CBOICTBa C yYETOM MEXAHU3MOB
MIPOTEKAHUS TaHHBIX PEaKMi 1
TCHETHYECKOHN CBS3H OPTaHMYECKHX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3ajau IO ypaBHEHUSIM
peaKnuii ¢ yyacTHEM OPraHUYECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBpalieHust OpraHuYECKUx
BELLECTB IIPU HarpeBaHuu"
4.3|OK 01 |UnenTnduxanms Uccnenosatp 1.IIpakTHKO-OpMEHTHPOBAHHBIE

OK 07 |opraHn4eckux BEIIECTB, |KaY€CTBEHHBIE PEAKIIUH 3aJJaHus TI0 COCTABJICHUIO
WX 3HAYCHUE U OpTaHMYECKUX XUMHYECKUX PEAKIHH ¢ ydacTheM
NpUMEHEHHUE B OBITOBOM |COEIMHEHUH OTNIENBHBIX ~ |OpraHMYECKHUX BEUIESCTB, B T.4.

Y MIPOU3BOJICTBEHHOW  |KJIaccoB WCTIOJIb3YEeMBIX JJISI UX
JeSITeIbHOCTH YeJIOBEKa UACHTHU(QHUKALNY B OBITY U
MIPOMBIIIIEHHOCTH.
2.JlaboparopHas padora:
“Unentrdurkanus opraHnIecKux
COEIMHEHUH OTIEIBHBIX KJIACCOB”’
5 Paznen 5. XapakTepu3oBaTh
Kunernyeckue u BJIUSIHHE PAa3IHYHbBIX
TepMOANHAMHYECKHE |(PAKTOPOB Ha paBHOBecHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHYECKHX
NPOTEKAHUSA peaxknui
XMMHUYECKHX pPeaKiuii
5 [OK 01 |CkopocTb XUMHUYECKUX |XapaKTepu30BaTh BiIuAHUE [[IpaKTHKO-OpHEHTHPOBAaHHbIE

OK 07 |peakuuit. XuMHU4eCKO€ |KOHLIEHTpAIUU TEOPETUYECKUE 3aJI1aHNs HA aHAJIU3

paBHOBecHe pearupyonmx BemecTs U |(pakToOpoB, BIHAIONINX HA H3MEHEHHE
TEeMIEPaTyphl HA CKOPOCTh |CKOPOCTH XMMHYECKOW PEaKIIHU.
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Ne| OK | Moayas/Pa3nen/Tema | Pe3yabtat o0ydeHust THnbl OEHOYHBIX MEPONPUSTHIH
XUMUYECKUX PeaKkInui [IpakTHKO-OpHEHTUPOBAHHBIE
XapakTepr30BaTh BIMSHUE |3a1aHKs HA IPUMEHEHNE IPUHIUIA
n3MeHeHus konueHtpauuu |Jle-lllarense A HaxX0XKACHUS
BEIIECTB, PEAKIIUU CPEIbl |HANPABICHUS CMEIEHHS PABHOBECHUS
U TEeMIEepaTypbl Ha XUMHYECKOH peaklnuy U aHaIn3
CMEIICHNE XUMUYECKOTO  |(haKTOpOB, BIUSIOIINX HA CMEILEHHE
paBHOBeCHS XMMHUYECKOTO PABHOBECHS
6 HccaenoBaTh HCTUHHBIE
Pa3nen 6. PacTtBopbl  (pacTBOpBI € 3aiaHHBIMHA
XapaKTePUCTHKAMMU
6.1|OK 01 |[lonsitue o pactBopax |PazmudaTths HCTHHHBIC 1. IlpakTHKO-OpHEHTUPOBAHHBIC
OK 07 pacTBOpPHI pacueTHbIe 3aJ]aHusI Ha TUCTIEPCHBIE
CUCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM
Y IPOU3BOJICTBEHHON AEATENLHOCTH
YeoBeKa
6.2|OK 01 |Uccnenosanue cBoiicts |MccnenoBats Gpuznko- 1. Jlaboparopras padota
OK 07 |[pactBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBneHue pacTBOPOB”

HUCTUHHBIX paCTBOPOB

2. 3aj1auM Ha MPUTOTOBJICHHUE
pacTBOPOB.

Il | [IpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAepP KaHue (CoaepKaHue MPUKJIATHOT0 MOTYJIs)

7 Paznen 7. OuenuBath nocJjaeacTus |3ammra Keiica (¢ yuerom Oyayiuei
Xumus B ObITY H OBITOBOI 1 NPo(hecCHOHAIBHOI 1esITeJIbHOCTH)
NMPON3BOJACTBEHHOM NMPOU3BOACTBEHHOM
JesiITeJILHOCTH JesiTeIbHOCTH YeJIOBEKA
YeJI0BeKa ¢ mo3uuui

IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xwumus B ObITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymymeit
OK 07 |mpou3BOACTBEHHOM OBITOBOI U npodecCHOHATLHON IEATETHHOCTH)

JACATCIIBHOCTHU YCIIOBCKA

MPOU3BOJICTBEHHOU
JIEATEILHOCTH YEJIOBEKA C
HO3UIIMH DKOJIOTHUYECKON
Oe3omacHocTH

Bo3MoxHBIE TEMBI KEWCOB:

1. TloremneHue kumaTa u
BBICBOOO>KICHNE Ta30BbIX THAPATOB
CO JTHA OKEeaHa.

2. Bynymue Marepuansl AJis aByua-,
MAaIlMHO- U TPHOOPOCTPOCHUSI.

3. HoBble MaTepHaibl U1 COTHEYHBIX
OaTapeii.

4. JlexapcTBa Ha OCHOBE
PacTUTENbHBIX MTPENAPaATOB

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

Texymuii KOHTpPOJIb pPE3yJIbTaTOB OOYyYEHHS MOXKHO OCYLIECTBIATH Pa3IMUYHBIMU
METOJJaMHd M C TOMOIIBIO PA3IUYHbIX OIEHOYHBIX cpeAcTB. [lo nucuumianmHe «XuMHUS» B
KayecTBE CPEJCTB TEKYIIEro KOHTPOJS MPHUMEHSIOTCS BOMPOCHI Ui OpraHU3allid YCTHOTO U
MUCBMEHHOTO OIPOCca, CUCTEMBI 33JjaHHI B TECTOBOW (opMe, 3aauu U yIPaXKHEHHs], TPAKTUKO-
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OpUEHTUPOBAaHHbIE 3a/aHusl (TEOPETUYECKUE, pACUETHbIE, CUTYallMOHHBIE), J1TAOOpPATOpHbIE

paboThI ¥ IPYTHUE OLEHOYHBIC MEPOTIPUATHSL.

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

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

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

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

3aJIaHUH 3aKJIOUYEHBI B UTYPHBIE CKOOKH).

Hassanue teMEbl

IIPUPOJA XUMUYECKOU CBSA3H»

Tema 1.1 «CTtpoeHre aTOMOB XMMHUYECKHUX IJIEMEHTOB U

PesynbTar 00yuenus CocraBnsaTh  XUMUYeCKHe  (QOPMYNIBI  COCAWHEHUH B
COOTBETCTBUM  CO  CTENEHBIO  OKHUCIEHMS  XUMHUYECKUX
DJIEMEHTOB, UCXO u3 BaJICHTHOCTH u

QJICKTPOOTPULATCIbHOCTH

OO01me KOMIIETEHIIUNA OK 01

Bri0epuTe 01uH NPpaBUJILHBIA OTBET:

1. Atomsl C 1 Si UMEIOT OTMHAKOBOE YUCIIO:

A) HEHTPOHOB B sI/Ipe
b) sneprernueckux ypoBHen
B) a51eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE

I') anexTpoHOB

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

A) ycunuBaroTcs

b) ocnabeBaroT

B) He menstroTcs

') u3MEHAIOTCS TEPUOTUIECKH
3. K s-pneMeHTaM OTHOCHUTCS:

A)K
b) S

B) Fe
I') Br

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

CBA3BIO:

A) nonHoi
b) xoBaneHTHOI MonspHOIMA
B) xoBaneHTHOI HEMOMISIPHOM

I') meTanmnuueckoi
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5. {KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO YHEPreTUUECKUX YPOBHEW; KOITUIECTBO
AJIEKTPOHOB Ha MOCJEIHEM JHEPreTUYeCKOM YpPOBHE; KOJIMYECTBO IMPOTOHOB B SApE aTOMa}
COOTBETCTBYET

A) HOMEpY TIepHoJia

b) Homepy rpymib

B) nopsinkoBomMy HOMEPY

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

A) noHHast XUMHUYECKas CBSI3b

B) xoBaneHTHas NOJISpHAS XUMHYECKAs CBSI3b

B) xoBaneHTHAasE HEMOISIPHAST XUMHYECKAsl CBSA3b

7. {cBs3b, 00pa30BaHHAS 33 CYET 0OpA30BaHUs OOIIMX ICKTPOHHBIX Iap; CBSI3b,
oOpa3oBaHHas 3a cueT 00O00IIECTBIEHUS BAJICHTHBIX AIEKTPOHOB; CBSI3b, 00pa30BaHHAs 3a CUET
IIEKTPOCTATUYECKUX CHJI MIPUTSHKEHHS } Ha3bIBACTCS

A) nonHoi

b) merammueckoit

B) xoBasieHTHOM

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

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL1

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

A) obmas popmyia ieTyyero BogopoaHoro coequHenus RH4

b) He 00pa3yloT N1eTy4nx BOJOPOJHBIX COCTUHEHUI

B) 10 3aBepIeHNsT PHEPTETHYECKOTO YPOBHS HE XBAaTaeT TPEX JIEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoin4ecTBO COeTMHEHNI C KOBAJICHTHON HETOISIPHOMN CBSI3bI0
paBHO

A) Tpem

b) nym

B) uetsipem

11. Xumuueckas CBsI3b B MOJIEKYJIax {030HA U XJIOPHU/IA KAJIbLIUs; CEpHON KUCIIOTHI U
XJIOpU/Ia aMMOHWUSI; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHAas TOJISIPHAsL U MOHHAS

b) xoBaneHTHas MONSIpHAs 1 KOBAJICHTHASI HETIOJISIpHAST

B) xoBanieHTHas! HETIOJISIPHAS U HOHHAS

HpaKTI/ILIeCKI/Ie 3alaHusad W 3aJja4u, 4YaCTO HUCIOJB3YEMbBIC B KaUCCTBC IUAAKTHYCCKUX
CpeACTB B CCTCCTBCHHOHAYYHBIX AUCHUINIMHAX, TAKXKEC MOIYT OBITh (paCCTHBIMI/I. Bo3MoxHo
MNPUMCHCHHUC 3a/la4 C BapUaHTaMU OTBETA IJIA YI[06CTB8. OopraHu3aliiid aBTOMATHU3UPOBAHHOTI'O

KOHTPOJISL.
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[IpakTyeckue 3aanus U 3a/1a41 MPECTABICHBI B pa3esax:

OcHOBBI CTpPOEHMsI BellecTBa — 33Jauyd Ha COCTABICHHE XUMHYECKUX (OpMYI
JBYXaTOMHBIX COCIMHEHUH (OKCHIIOB, CYNIb()HUIOB, TUAPUIOB H T.I1.).

XuMHYecKHe peakiuuu

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

- 33.,[{3‘11/1 Ha pacyYCeT KOJMYCCTBCHHBLIX XAPAKTCPUCTHUK MPOAYKTA PEAKIHNU COCAWHCHUSA,
MacCcoOBOW WM OOBEMHOW IO BBIXOJA MPOAYKTA PEAKLIUU COCIUHEHHUS OT TEOPETHUECKU
BO3MOXHOTIO, 00BEMHBIX OTHOIIECHUH Ta30B; KOJMYCCTBCHHBIX XapPAKTCPUCTUK HCXOJHBIX
BEIIECTB M MPOAYKTOB PEaKlUU; Macchl (00beM, KOIMYECTBO BEILIECTBA) MPOAYKTA peakiuu,
€CJIM OJHO U3 BEIIECTB JJaHO B BUJIE PacTBOPA C OMPEEICHHON MacCOBOM J0JIeil paCTBOPEHHOTO
BEIIIECTBA.

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

CTpoeHne 1 CBOiicTBA HEOPTraHMYECKUX BeleCTB

- 3ajaud Ha pacueT MaccoBOW J0aM (Macchl) XMMHMUYECKOIO 3JEMEHTa (COEAMHEHHUS) B
MOJIEKYJIe (CMecH).

- [IpakTHueckue 3aaHus MO KiIacCU(pHUKAIMK, HOMEHKIAType U XMMHUYECKUM (popMynam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

- IlpakThueckue 3aaHus Ha ONpEAEICHHE XMMUYECKOH aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMUYECKOM CBSA3M U THUIA KPUCTAIUTMUECKON PELIETKH.

- 3ajaHus Ha COCTABJICHWE YpaBHEHUI XMMHYECKHX pPEaKIHMH € ydacTHMEM MpPOCTBIX U
CJIOKHBIX HCOPraHUYCCKHUX BCIICCTB: OKCHJIOB MCTA/LUIOB, HCMCTAJIOB U aM(bOTepHI)IX
AJIIEMEHTOB;  HEOPraHMYECKMX  KHUCJIOT, OCHOBaHMH M  aMQOTEpHBIX  TUIPOKCHUJIOB,
HEOPTaHWYECKUX COJICH, XapaKTEPHU3YIOIINX UX CBOMCTBA U CITOCOOKI TTOJyYCHHUS.

CTpoeHne 1 CBOIiCTBA OPraHMYeCKUX BellecTB

- 3ajaHMs Ha COCTaBJICHME Ha3BAaHMM OPraHMYECKHUX COCTUHEHHUH MO TPUBUAIBHOW HIIU
MEXYHApOJIHOM CHCTEMaTHUECKOW HOMEHKJIIAType;

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

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

- 3aJlaHHs] HA COCTABJIICHUE YPABHEHUN XUMHUYECKHX PEAKIUN C y4aCTHEM OpPTraHWYECKHX
BEIIECTB HA OCHOBAaHHMHU MX COCTaBa U CTPOCHHUSI.

- 3amaHMs Ha COCTaBJICHME YPaBHEHUH XUMHUECKUX PEAKUUH, HIUTIOCTPUPYIOIINX
XMMHUYECKHE CBOWCTBA C yYETOM MEXAaHHU3MOB NPOTEKAaHUS JAaHHBIX PEaKUUi U TeHEeTHYECKOU
CBSI3U OPTaHUYECKUX BELIECTB PAa3HBIX KIJIACCOB.

- PacuerHkble 3agaun o YpaBHCHHUAM pCaKLII/Iﬁ C Y4aCTUCM OPraHUYCCKUX BCUICCTB.
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Kunernyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peaxuuit

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

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

IIpumepsl 32124 0 Pa3HbIM TEMaM JUCHUIIHHbI

I. C BapuanTaMu 0TBETOB

1. B peakmuio, TepMOXHUMHUYECKOe ypaBHeHUe kortopoil S + O, = SO; + 297 x/Ixk,
BcTynuia cepa maccoit 1 r. KomudecTBo TemnoThl, BbICIUBIIEECS IPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 k]I

B) 29,7 x ]I

2. YKaxuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIETOYHYIO CPEeIy

A) cynbdar Kanus

b) xnmopun antoMuHus

B) xapOonart xanus

3. Ompenenute Ha3BaHUE BEILIECTBA, [VIABHAA 1€ KOTOPOTO COCTOUT U3 YETHIPEX aTOMOB
yriaepoja, COIePKUT KapOOKCUIIbHYIO TPYIIIY U OJHY ABOWHYIO CBSI3b, & TAKKE parKaibl METHII
U OTUIL.

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

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

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

daceTHbIE 321241

4. CocraBbTe XMMHUYECKHE (OPMYJbl JIBYXaTOMHBIX COECIUHEHUH: {CHIMLMJI KaJablus,
ruapup 6apus, cynbdun xeneza (III), oxkcua azora (II), okcun amomunus, xmopun xenesza (1),
HUTpUA 6apus, okeun pryTtH (1), okcun cypemsl (V); okcun meau (I), xmopun pryru (1), Hutpun
Kamusi, CUJUIUA MarHusi, THAPUI amoMuHus, cyibdua cBunua (II), OpoMun muHKa, OKCHUT
yraepoaa (II), okeun xmopa (V); autpun Hatpus, nogua meau (1), okcua xpoma (I1), okeun azota
(V), runpun Hatpus, xaopua xpoma (III), okenn xamus, okenn mbimbsika (I1I), cynsdun nunka}.

5. Ilpu B3aumoneiicteuu {40; 20; 35} T cmecu {cepebpa u 1IMHKA; IMHKA U MEIU; MEIU U
JKenesa} C CONSIHOM KHCIOTOM BbLaenuiock {6,72; 2,24; 5,6} n rasa (H.y.). Onpenenure
MaccoBYI0 70110 (B %) {IIMHKA; ME/IH; JKelie3a} B CMECH.

6.YpaBHSITE OKUCIUTETFHO-BOCCTAHOBUTEIHHYIO PEAKITUIO

{Mn02 + H,SO, = MnSO4 + O, + H,0:;

Zn + K>,Cr,0O7 + HySO,4 = ZnS0O, + CI’Q(SO4)3 + K,SO,4 + H,0;

KCIO; + S = KCI + SO;} MeTos0M 351eKTpOHHOTO OajiaHca; ONpeNeuTe OKHUCIUTEIh U
BOCCTaHOBUTEb.

7. Omnpenenute MOJCKYJSIpHYIO (hopmyny yrieBojaoposna, comepxkamiero {80%; 85,7%;
75%} yrnepona. OTHocuTedbHas IJIOTHOCTH IMAapoOB BELIECTBAa MO {BOJOPONY; BO3IAYXY;
kuciopoay} pasua {15; 1,931; 0,5}.
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A) C4Hg

Bb) CoHg

B) CH4

Bonpocurenbnubie GopMyJTUPOBKH:

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

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

10. C moMoIIpi0 KaKoro peakTHBa MOKHO pacro3HaTh ramorenua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaueCTBEHHBIX PEAKIM{ B MOJICKYJSIPHON M MOHHOW (hopMmax. YKaxkuTe
IIPU3HAKU PEAKLUN.

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

[TpakTHKO-OpHEHTUPOBAHHBIE 3a/laHusl (KaK TEOpeTUYEeCKUue, TaK M pacueTHHIE),
HAIpaBlieHbl HAa pa3BUTHE PE3YNbTaTOB OOY4YEHHS OCHOBHOTO MOAyJs (pasgensl: «OCHOBBI
CTpoeHHs BemlecTBay», «CTpoeHUE U CBOMCTBAa HEOPTaHUYECKUX / OPraHMYECKUX BEUIECTBY,
«Kunernueckre U TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEaKIIUii»,
«/lucriepcHble CHCTEMBD») M BBISIBICHHE XUMHUYECKOW CYIIHOCTH OOBEKTOB MPHUPOIHI,
IIPOU3BOJICTBA U OBITA, C KOTOPHIMU YEJIOBEK B3aUMOJIEUCTBYET B IPOLECCE MPAKTUYECKOU
JeSTENIbHOCTH (ITPUKIIATHOM MOYIIb).

[IpakTUKO-OPUEHTUPOBAHHBIE  3aJaHUS MOXKHO  OINPEACNIUTh KaK IeJarornyecku
nepepaboTaHHbli  (pparMeHT  NpoQecCHOHANBHOW  JeATENbHOCTH  crnenuanucta. OHu
pa3pabaThIBafOTCS JIi MPOBEPKH 3HAHUM ¥ yMEHUH oOydarolmuxcs JAeilcTBOBaTh B
MPaKTUYECKUX, HETHUIHUYHBIX, OHKCTPEMAJIbHBIX M Jpyrux curyauusx. Ilpu wu3yuyenun
JTUCHUTITUHBI «XUMHUS» MPAKTUKO-OPUEHTUPOBAHHBIC 3a/IaHUS IPUMEHSIOTCS ISl aKTUBU3AINH
y4eOHO-T03HABATENbHON JIEATENbHOCTH O0YYAIOIIMXCS MYTEM «IOTPYXKEHHs» MX B MPOOIEMbI
XUMHUYECKUX HCCIEOBAaHUN, BO3HUKABIIMX B HWCTOPUM PA3BUTUS HAYKH, WM HMEIOIIHNX
MPAKTUYECKOE 3HAYCHHE IS YeJIOBEKa.

JlaGopaTopHble pabOThI SIBIISIOTCS BaXKHOM YacThi0 y4eOHOIO Mpolecca No AUCHUILIUHE U
CHOCOOCTBYIOT (POPMHUPOBAHHUIO y 00YUaIOMIUXCSl YMEHUH HCCIeI0BaTh XMMUYECKHUE TIPOLIECCHl U
ABJIEHUS (IUIAHMPOBATh M IMPOBOJUTH XMMHMUECKUE DKCIIEPUMEHTHI, MCCIIE0BaTh BELIECTBA U
MIPOBEPSATH TUIIOTE3bI, 00pa0aTHIBATH U UHTEPIIPETUPOBATH PE3YJIbTAThI SKCIIEPUMEHTOB).

[Tpumep nmabopatopHOi pabOTHI

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

Ha3sanue teMEbl Tema 4.2. «CBOWCTBAa OPTAHUYECKUX COCTUHEHUIN»

Pe3ynbrar oOyuenus VYcraHaBnmuBaTh  3aBUCUMOCTh  (DM3UKO-XMMHYECKUX  CBOMCTB
OPraHUYECKHUX BEILIECTB OT CTPOECHUS MOJIEKYJI
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1. Bonpocsl 1J1s1 1onycka K jJjadbopaTtopHoii padore
a) chopMyIHpYHTE 1IEJb ITIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsCHUTE, K KAKOMY KJIACCY OPraHUYECKHUX BEIIECTB OTHOCUTCS ITHIICH;

B) 06’BHCHI/ITG, KaKUMH XUMHUUYECKHMHI CBOMCTBAMU 06J'Ia,Z[aI-OT BCIIECTBA JAaHHOI'O KJIacca,

KaKn€ Ka4€CTBCHHBIC PCAKINHN IJIA UX 06Hapy}KeHI/IH HCIIOJIBb3YROTCA;

F) 06’BHCHI/ITG, KaKk MOXHO IIOJYYUTb BCEIIECCTBA MJAaHHOI'0 Kiacca COG,Z[I/IHCHI/Iﬁ B

71a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YEro COCTOUT MPUOOP IS MTOTYyUEHHUS ra30B;
€) MEepeYnCIINTe OCHOBHBIC aCIEKThI COOJIIOJICHHUS TEXHUKH O€30IacHOCTH IMpH paboTe ¢
JIBXX (3TuOBBINA CIUPT), arpeCCUBHBIMHU peareHTaMu (KOHIIEHTPUPOBAHHASI CEpHAas KHCIIOTA),

HarpeBaTeJIbHBIMU MPUOOpamMu (CIUPTOBKA).
2. IIpoBeeHue oNbITOB

O0opynoBanue u nocyaa PeakTuBBI
1. CrexisiHHBIE TPOOUPKH 1. KonnenrpupoBauHusiii pactBop H,SO,
2. Ulrarus myis mpoOUpok 2. DTUIOBBIN CIUPT
3. CnuproBka 3. PactBop KMnOy4
4. Cnuyku 4. BpomHast Bosia
5. Ilecok

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'lpOCLI H 3a1aHusA

1. IToay4uuTh 3THIEH AETUAPATALMEN STHIIOBOTO CIIUPTA,
00HapyXHTh €T0, U3YYUTb €r0 CBOMCTBA.

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

(puc.1)

1. Uto mpoucxoauT B mpooupke?
Uro nHabmonaere?

2. K xakomy THITy XMMHUYECKUX
peaKUil OTHOCATCS 3TH
npouecchl? Kak Ha3bIBatoTCSA?
3. Kak meHsieTcs okpacka
pactBopoB? I[louemy?

4. Kakum ruiaMeHeM ropuT
stunen? [louemy?

5. CocTaBUTh YpaBHEHUS
MPOTEKAIOIINX MPOIIECCOB.
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2H4

%

C,H,0H

(xomt.)

Br,  KMnO,

1.2. OcTop0XHO, paBHOMEPHO HArPETh CMECH.

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

1.4. B tpeThio npoOupKy HAIUTE 2—3 M1 OPOMHOI BOJIBI,
OIYCTUTh Ta300TBOJHYIO TPYOKY 10 IHA 3TON MPOOUPKH U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIOLIUIACS 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. IIpoanann3upoBaTh COOTBETCTBHE IOJYYEHHBIX PE3YJIBTAaTOB CIIOCO0AM TMOJIY4YEHUs
HENPEENbHbBIX YIIEBOIOPOAOB Psia dTUiIEeHA (aIkeHOB). CenaTh COOTBETCTBYIOIIUI BBIBO/L.

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

3. ChopmynrpoBaTh BEIBOJI O CIIOCOOaX OOHAPYKEHUS ATHIICHA.
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4.2.2. OueHo4yHbIe cpecTBa Py0eskHOro (TeMaTHYeCKOro) KOHTPOJIS 10 JUCIHIJINHE

«XuMua»

PyOexHplii (TeMaTHuueckuil) KOHTPOJIb MO0 AUCHUILIMHE «XUMUS» MPOBOIUTCS B (hopme

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

KOHTpOHBHBIC pa6OTBI OCYIIECTBIIAOTCA METOAOM TCCTHUPOBAHUS.

IIpumep KOHTPOJILHOM PadoThl B (hopMe TecTOBBIX 3aJaHuii 1o pas3neay «CTpoeHue

M CBOliCcTBa OpPraHu4eCKHMXxX BEIIECCTB»

1.BemecTBo, cocTaB KOTOPOTO BBIpAKEH MOJEKYJsipHOH (opmynoit C3Hg oTHOCHTCS K

KJ1accy:
1) apenbt
2) amKaHbl
3) anKeHbI
4) aIKUHBI
2.Ha3zBanue BemiectBa, popmyna kotoporo: CH3-CH(CH3)-CH,-CH,-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-metunbOyranon-4
4) 3-meTunOyranon-1
3.BemectBo, umeromiee popmyny CH,=CH; Ha3wiBaeTcs:
1) Tomyon
2) aTHIIeH
3) rmnepuH
4) mponaHo
4. BemiecTBo, Ha3BaHUE KOTOPOI'O MPOMMOHOBAs KUCIIOTA, UMEET (PopMyIly:
1) C;HsOH
2) (CH3),NH
3) CH3-CH,-COOH
4) C3HyOH
5. [lns ankaHOB XapakTepHa peaKIus:
1) npucoeaunenus Hp
2) XJIOpUPOBAHUSI HA CBETY
3) obecuBeunBanus pactBopa KMnOy
4) nonuMepu3auu
6. MeraHoun pearupyer c:
1) Hatpuem
2) Bojioit
3) BoztopoiOM
4) MmeTaHOM
7. YKCyCHas KMUCJIOTa BCTYNIA€T B PEAKLIHIO C:
1) AgNO3
2) NaCl
3) Na,COs
4) H,0
8. BepHbl 11 yTBEpKACHUS:
A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA
Bb. AMMHOKUCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWMCTBA
1) BepHO TOIBKO A
2) BepHO TOJIBKO b
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3) BepHBI 00a yTBEPKICHUS

4) HEBEPHO HU OJIHO U3 YTBEPKICHUM

9. Vpasuenne xumuueckoit peakuuu CoHg+Cl,—CoHsCI+HCI sBasierces:

1) peakuueit 3amenieHus, IPOTEKAOUIEH MO PAAUKATILHOMY MEXaHU3MY

2) peakiieil npucoeTuHeHHs, IPOTEKAIOIIEH 0 PaIuKaIbHOMY MEXaHU3MY

3) peakuueil 3aMeleHus], IPOTEKAOUIEH 10 HOHHOMY MEXaHU3MY

4) peaxuueil NpucoeInHEHNs, MPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

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

1) sTanon

2) riroKo3a

3) ruuepuH

4) kpaxmai

11. YcraHoBuTe COOTBETCTBHE MEXIy HA3BAaHUEM BEILECTBA M KJaccoM (Ipymmoi)
OpPraHUYeCKUX COCIMHEHNH, K KOTOPOMY(-0ii) OHO MTPUHAIIICHKHUT.

HazBanue BemiectBa

A) CH3COOH

b) CH3-CH,-CH3

B) CH,=CH-CH,-CH3

I') CH3-CH,-OH

Kinacc oprannueckux coeguHEeHHI

1) onHOaTOMHBIE CLTUPTHI

2) yrieBojibl

3) kapOOHOBBIE KHCIIOTHI

4) apoMaTu4ecKue yriieBOAOPO b

5) HemnpeieNbHbIE YTIIEBOAOPObI

6) peaenbHbIE YIIIEBOAOPO/IbI

12. B cxeme npeBpalieHui

1500°C Caxr +Br;

CHs—X;—06em301— X5

BelmecTBaMi X1 U Xy COOTBETCTBEHHO SIBIISTFOTCS:

1) anerunen

2) aTHIIeH

3) 6pombeHn3on

4) xnopOeH301

5) penon

6) IUKJIOTEKCaH

13. Ckosapko JUTPOB BoAOpojaa morpedyercs aias odpazoBanus 10,2 r 3TUIOBOrO crnupra
W3 areTaabIerua, €CiIu BbIXO MPOyKTa peakiuu coctaBisieT 80%?

1)6,2 n

2)3,1n

3)12,75 n

4H11,2n

Kelicel MCnonb3yroTCsl B KadecTBE OLEHOYHOIO CPEICTBA B pasjene 8§ MPHUKIAIHOTO
MOJyJsl, UX COJepKaHUE ONpeAessieTcss C y4eToM  HpoQecCHOHaIbHON HaNpaBIEHHOCTH
oOpazoBatenbHoil mporpammsl CI1O. [TpuMepsl BOZMOXKHBIX TEM KEHCOB:

1. IloTenyieHre KIMMaTa 1 BHICBOOOXK/IEHUE ra30BbIX THJIPATOB CO JTHA OKEaHa.
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2. bynyume Matepuaisl Ui aBUa-, MalllmHO- ¥ TPUOOPOCTPOCHMUSL.
3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE PACTUTEIbHBIX [IPENAPATOB.

5. XuMudeckue 3J1eMEeHThI B )KHU3HH YeJIOBEKa.

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

B Slmonum oObenuHeHHBIMH CcwiIaMu HanuoHanbHOrO HMHCTUTYTa 370POBbS U
[TpedexTypHoro yHuBepcuteTa CHI3YOKH OBLIO MPOBEACHO UCCIICIOBAHUE. YUCHBIC BBISICHIIIY,
YTO €CTECTBEHHbIE OPraHUYECKUE BEIIECTBA BCTYNAIOT B PEAKIUIO C XJIOPUPOBAHHOM BOJOM W3-
moJ KpaHa, 00pa3ysl ONacHbIE COCAMHEHUS, KOTOPhIE MOTYT CIY)XHTh NMPUUMHON paka. Takue
coeMHeHus HaspiBatOTCs MX, TO ecTh «MyTareH Uke» uin «Hen3BeCTHbIN MyTareH.

3agaHust:

1. [Ipennoxute cnocoObl YMEHBIICHHS SIIOBUTOTO BIMSHUSA XJIOpAa B MUTHEBOM BOJIe HA
OpraHu3M 4YeJIOBEKA.

2. Hcxons m3 CBOEH >KM3HEHHOW NPAKTHUKH, MPHOIM3UTEIBHO PACCUMTANTE, CKOJIBKO
XJOPUPOBAHHOM BOJIbI Bl UCIIOJIB3YETE B TEUCHHE JIHS U JIJIS1 KAKUX LieJen?

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

4. Kak BiusieT XJ10pupOBaHHas BOAA HA YEJIOBEKa MIPU KynaHuu?

5. Haiigute nomonHWTENbHYI0O MH(QOPMAIMIO O 3aMEHE XJopa MpH 00e33apakuBaHUH
BOJIBI.

6. UccnenyiiTe pa3uyHbIe TOBAPHl OBITOBOM XMMHH B CBOEM jaoMe. COCTaBbTE CITMCOK
XJIOpCOAEPKAIINUX COSAMHEHUHN, YKa)KUTE Mepbl 0€30MaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

ABtomoOunn Honda FCX Clarity Ha BOJOPOAHBIX TOIJIUBHBIX JJIEMEHTAaX €34T II0
noporam EBpomber ¢ 2009 roma. B 2011 romy Honda mnpucoeauHmiace kK eBponeiickomy
napTHepcTBY dkonoruunoil sHeprun (Clean Energy Partnership), mocie uero BoiBena Ha mepBbIit
MJaH TPOU3BOJICTBO DKOJIOTMUYECKHM YHUCThIX aBTromoOwneil. A Ha Ilstom MockoBckom
Mexnynaponnom aBTocanone BA3 mpenctaBui cBoro HOBHHKY «Jlama-AHTam» ¢ OanimoHaMu
BOJIOPO/Ia U KUCJIOPO/Ia.

SagaHus:

1.ITouemy MHOTHE aBTOMOOMIHHBIE KOMIIAHUU pa3pabaThIBalOT aBTOMOOWIIH, paboTaroiye
Ha BOJAOPOJHOM TOIUIMBE?

2.Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, pabOTAIOIIMX HaA YIJIEBOJIOPOIHOM TOILIUBE,
BIIMSIOT Ha 3J0POBbE YeJIOBEKa?

3. Kakue «+» u «—» BBl BUIUTE Y BOJIOpOIOMOOMIIEH?

4.HaiinmuTe TONOTHUTENBHYIO HHPOPMAIIHIO 00 UX yCTPOUCTBE.

5.Ecnu B Bareit ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOWIIH, TIOJICYUTANTE, CKOIBKO
NpUOIM3UTENBHO IUTPOB OCH3MHA, Ta3a U KAaKOW MapKH UCIIOJIb3YeTe €KETHEBHO.

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

4.2.3 O1ieHOYHBIE CPENICTBA TPOMEKYTOUHOM ATTECTAIUH MO TUCIUIIIINHE «XUMHUS»

[TpoMexyTouHass KOHTPOJIb MO AUCLHUIUIMHE «XUMUSA» MPOBOAUTCSA B BUAEC NMHUCbMEHHOMN
UTOr0BOIl KOHTpPOJILHON padorbl. KoHTponbHas paboTa BKIIOYAeT TpU TUMNA 3aJaHuii: 1)
TEOPETUYECKOE 3aJaHME€ B BHJE BONPOCA M3 TEOPETHUECKOIO COAEP)KAHUS OCHOBHOTO H
MPUKIATHOTO MOJYJeH; 2) TMpPaKTHYECKOE 3aJaHue (COCTaBIICHHE YpPaBHEHUN XUMHUUYECKHX
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peakiuii C ydacTHEM HEOPraHMYeCKHX WJIM OpPraHUYeCKUX BEIIECTB, B T.4. IIEMOYEK
NPEBpAILCHUI ¥ KaYeCTBEHHBIX PEeaKLUUil 0OHAPYKEHUS; XUMUYECKHX (POPMYITT HEOPTraHUYECKUX
U OPraHMYECKUX BEIIECTB, B T.U. CTPYKTYPHBIX; 33aJJaHUSI IO HOMEHKJIAType HEOPraHMYeCKUX U
OpTraHU4YCCKUX BCHICCTB; OLCHKA M3MCHCHHUSA CKOPOCTU XUMHYECKOHN pCaKkMu U HalpaBJICHUA
CMEIIICHHs paBHOBECHS C ucHoib30BaHueM mpuHuuna Jle-IllaTenbe; oneHka XUMHYECKOTO
cocTaBa M 00OCHOBaHHE NMPUMEHUMOCTH 00BEKTa OMO- MM TexHochepsl U T.11.); 3) pacueTHas
3ajavya (pacueTsl MO YPaBHEHHUIO XHMUYECKUX pEaKLUi, pacueT MaccoBOM J0iu (Macchl)
XUMHUYECKOTO 3JeMeHTa (COCIMHEHMs) B MOJIeKyJie (CMecHu); OmpeleieHue MpocTeuien
(bopMyIbl OpraHMYECKONW MOJIEKYJIbl, HCXO/S U3 2JIEMEHTHOI0 cocTaBa (B %); pacueTsl TEIIIOBbIX
3P PEKTOB XUMHUECKUX PEAKIHM; pacdyeTsl 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUH OT
KOHIIEHTPAIIUU ¥ TEMIIEPATYPhI U T.I1.).
[Tpumep BapraHTa KOHTPOJIBHON paOOTHI.

3amanmue 1.

Kakoii pacTBOp HCHONB3YIOT Ui KauyeCTBEHHOM peakLUu OIpeNesIeHUus] XJOPHUJIOB,
O6pomuoB, Hoaunos? Hanumure ypaBHeHHs peakluidi 1 000CHYITE OTBET.

3amanmue 2.

Jlana cxema npeBpaleHnui.

C,HsOH A203:400°_, 501 KMnO4, H20,020°_, 5 HBr (136, t_, 3t ynpyn s ,C,H,0

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

3ananme 3.

Omnpenenure MaccoBble JO0IM XUMHYECKUX 3JIEMEHTOB B okcuzae amoMuHus Al,Os; u
BBIPa3UTE UX B IIPOLICHTAX.

5.YCJIOBUS PEAJIMZALIUU ITPOTI'PAMMBI IUCHUIITINHBI

5.1. lnsa peanu3anuu NporpaMmsbl yueOHOM TUCHMITIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI
CIIEIyIOIIKE CIealIbHbIE TOMEIIEHHUS:

Jis peanmzanuu MporpamMMbl JTUCHMITIMHBI JOJDKHBI ObITh IMPEIYCMOTPEHBI CIEAYIOLINE
CHelMalIbHbIe TOMEIIEHUs: Y4eOHBbIH KaOMHET XUMUU W/HWIA y4yeOHOW XMMHUYECKOUN
J1a00paToOpUH.

OobOopynoBanue  y4eOHOro KabuHeTa (HarasAHbIC nocoous): Ha0OpbI
IIAPOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNINYECKUX PEIIETOK, KOJUIEKIIUN TPOCTHIX
U CJIOKHBIX BEILIECTB W/WJIM KOJUJIEKLUHU MOJMMEPOB; KOJUJIEKIHS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnmuia Meneneesa, yueOHble (puiabMbl, IH(pPoBbIe 00pa30BaTEIbHBIE PECYPCHI.

Texnuyeckue cpeacrBa o0y4eHHUsI: KOMIBIOTEp C YCTPOHCTBaMHU BOCIPOU3BEACHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-NIPOEKTOP C DKPaHOM, MYJIbTUMEAMMHAS JIOCKa, yKa3Ka-
MIPE3EHTEp AJIs IPE3CHTALNH.

Oo0opynoBanne adopartopuu M pado4yux mect Ja0OpaTOPMU: MEH3YPKH, NHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHbIE U MOKPOBHbIE CTEKJIA, IUIAHILIETHI
JUI KaleJbHBIX peakiuid, (uibTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHbIE MPOOUPKH,
pe3nHOBBIE MPOOKH, (HOHAPUKH, HAOOpP pPEAaKTUBOB, CTEKJISHHBIC MaJOYKH, IITATUBBI IS
poOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JICIIUTEIIbHBIE [IUITMHIPUYECKHIE
(50-100 mu), cTymku ¢ ecTHKOM, GappopoBbIe YaIIKH, MUAHIETHI, QHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YacoBbl€ CTEKJA, JJIEKTPOIUIMTKM, JIaOOpaTOpHBIE ILUTATHUBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ul MOTYYeHHs Ta30B (MM MpoOHpKa C Ta300TBOJHON TPYOKOH), AepixaTenn
JUIS. TPOOUPOK, CKIISIHKH Ul XpaHEHUs PEaKTHBOB, Pa3faTOYHbIC JIOTKH; XUMHUECKUE CTAKaHBI
(50, 100 u 200 mu1); mmatenan; NUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEpHBIE
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npobupku (Ha 10-20 mur) m mepHbie kouOwr (25, 50, 100 u 200 M), BomsHass Oans (Wiau
TEPMOCTAT), CTCKJISHHBIC MAJIOYKHM; KOHUYECKHe KonObl ans TturpoBanus (50 m 100 mo);
WHAUKATOpHBIE TOJOCKUM s ompeneneHus pH u crangapTtHas WMHOUKATOpHAs IIKaja;
YHUBEPCAJIbHBIN MHAUKATOP; nunetku Ha 1, 10, 50 mu (nm no3aropsl Ha 1, 5 u 10 mur), GropeTku
JUISL TATPOBAHUSA, MeAUIMHCKUE Impuiibl Ha 100—150 mut, mabopaTopHbie W/UTU aHATTUTUYECKHE
Bechl, pH-MeTpsl, CymmmibHbIH mKad, u Ap. T1abopaTopHOE 000pyIOBaHUE.

6.MudopMannoHHOe 0fecniedeHHe Peaiu3aluM MPOrpaMMbl

JUia peanuzauuy nporpaMMbl  OMOIMOTEUHBIH (OHI 0O0pa30BaTENBbHONW OpraHU3alUU
YKOMIUIEKTOBAaH TNEYAaTHBIMH W/WJIM 3JIEKTPOHHBIE 00pa3oBaTelbHbIE M WH(POPMALMOHHBIC
pecypchl, peKOMEHIOBaHHbIE Ul MCIIOJIb30BaHMs B 00pa3oBaTelbHOM Ipoliecce, He CTaplue
IISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHOBHBIE HM3IAHHUSA
1. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Ocrtpornsnos, T. b.

Boiinosa, JI. I1. ApnameBa. — Mocksa : KaoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7.
— URL: https://book.ru/book/950237 (nara oopamenus: 15.05.2024). — TeKcT : 3J€KTPOHHBIIA.

2. Koxopesa, B. B., Xumus : yue6Hoe nocodue / B. B. KoxopeBa. — Mocksa : KaoPyc,
2024. — 371 ¢. — ISBN 978-5-406-13324-8. — URL.: https://book.ru/book/954419 (mara

obpamenus: 15.05.2024). — TekcT : AIEKTPOHHBIN.

6.2. OcHOBHBIE YJIEKTPOHHBbIE H3TaHUSA
1. hvsh.ru — XXypuan «Xumus B IKOJIE.

2. https://postnauka.ru/themes/chemistry — ek mo xumMuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-nonynsipHblii POeKT «DIEMEHTBI OOJIBIION
Hayku» ((pusuka, XuMus, MaTeMaTHKa, aCTPOHOMHUS, HAYKU O >KU3HM, Hayku o 3emie). HoBocTtu

HayKH, KHUTY, HAYYHO-TIOMYJISIpHBIE CTAaThH, JIEKIIUH, SHIIUKJIONEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nonyJsipHOrO XypHana «llorenuman». Xypnan uznaéres ¢ 2005 r., ¢ 2011 r. —

pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HaygyHO-TIOIYJISIPHOTO JKypHaJia « XUMHS U KU3HbY. JXKypHan u3naércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast 25IeKTpOHHast OMOaroTeKa XumMHuueckoro nopraina «Chemnet», conepx Ut yueOHble U
MH(}OpPMallMOHHBIE MaTepUaIbl JJIS NIKOJLHUKOB U yuuTenel. B Heil MOXHO HaliTH y4eOHUKH 110
oOmield 1 HEOpraHMYecKol XMMHUHU, OPraHHMYECKOW XMMHHU, MYJIbTUMeIuaMaTepHaibl, a TaKxke
3aJaud XMMHUYECKHUX OJIMMIIMAJ C pELIECHUSMH, 3aJaddl BCTYNHUTEIbHBIX 3K3aMEHOB JUIS
aOUTypUEHTOB.

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

Nudopmanmonusle mMarepuansl o6 onumnuagax: MOCKOBCKOM ropojckoi, Bcepoccuiickoi,
Menpeneesckoi, MexnyHapoaHol. [IpuBeneHbl 3ajaul TEOPETUUECKUX U SKCIIEPUMEHTAIIBHBIX
TYpOB, MOAPOOHBIE pElIeHHUs], CTUCKU U PoTorpaduu nodeauresnei.

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

Cucrema IUCTaHIIMOHHOTO OOyuYeHMs, HalpaBJeHHas B IEPBYIO OuYepeIb Ha MOATOTOBKY K
OJIMMITHA/IaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoaHoi. CalT COaepKUT OrPOMHOE
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KOJIMYCCTBO 3aaad, CIpyHNIIMPOBAHHBIX KaK IIO TEMaM, TaK W II0 OJIUMIIHAIdaM. IIo Bcem
OCHOBHBIM paszJielaM XUMHH TpPUBEAEH TEOPETUYECKUN MaTepual | pa3o0paHbl pelICHHS
TUIIOBBIX 3aJ1a4.

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

[Topran mo wHaHoTexHoJorussM. OCHOBHasE 1eNb — pa3BUTHE OOpa3oBaHHsl B 00JacTu
HAHOTEXHOJIOTHUH U IMOATOTOBKA K HHTCPHET-OJIMMIINAZAC 110 HAHOTCXHOJIOTHAM.

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

Hanéxnas crnpaBouHas wuHpOpMammss O XHWMHYECKHMX DOJEMEHTaX W WX CBOWCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PyccKosA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX DJIEMEHTOB.

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

Hexommepueckuii cailT onnaiiH-00pa3oBaHMsl, COAEPKUT MHOI'O MHTEPECHBIX 00pa30BaTENIbHBIX
KYpPCOB M BUJEOJICKIMHI JUIsl IIKOJIBHUKOB, CTY/IEHTOB U yuuTesnel. ECTb HECKOJIIBKO KypCOB IO
XUMUH.

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

Caiit Chemical AbstractService — caMblil aBTOPUTETHBIM B MUpE XUMHUH HH()OPMAIIMOHHBIN
MHTEPHET-pecypc (CalT IIaTHBIN).

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

[TopTan no OpraHMYecKO XMMHUU Ha aHTJIMMCKOM SI3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KJIACCUYECKHE YUEOHUKH, CIIPAaBOYHUKHU, SHIIUKIONEANH, IOUCK OPraHUYECKUX U
HEOPraHWYECKHUX PEaKLUi, COCTaBICHUE YPABHEHUI peaKIIuil.

15.  http://orgchemlab.com/

CaiiT, NoCBAIIEHHBIA TPAKTHUECKOHN paboTe B 1abopaTopuun

6.3. JlonmoJTHUTEIbHbIE€ HCTOYHUKH

1.  Axwmenosa, T. . Xumus : yue6Hoe nocobue / T. . Axmenosa. - Mocksa : MOII
PI'VIL, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekctr : osmektponHbd. - URL:
https://znanium.ru/catalog/product/2137492 (nara obparmenus: 15.05.2024). — Pexxum gocryma:
IO TIOJIITHCKE.

2. Jlenucona, O. U., Xumus : yueOnuk / O. U. Jlenucoa. — Mocksa : KnoPyc, 2023.
— 307 c¢. — ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217  (mata
oOpamienus: 15.05.2024). — TekcT : 37IeKTPOHHBIH.
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