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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 00pa30oBaTelNbHON 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 popmupoBanne OK o 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 3HaHUS 00 W3MEHEHMH KIUMaTa, MNPHUHIUIBI OepeskIMBOro
MIPOU3BOJICTBA, YD (PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

1.2. Henu u miiaHupyemMbie pe3yJibTaThl 0CBOCHHUS TUCIUILIUHBI:

Llenu quCHUTIINHBI:

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

1.3 Ilnanupyemblie pe3y/bTAaThbl OCBOEHHUsI 0011€00pPa30BaATENbHOIl AUCHUILINHBI B
coorBercTBHHu ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTANPeIMeTHbIE) Pe3yabTAThI:

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

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

- TOTOBHOCTh K AKTHBHOM JESATEIHHOCTH TEXHOJIOTMYCCKOW M COIMAJbHON HAMpaBJICHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBINOJHATH  TaKYHO
JIESITEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npoPecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENBHO (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh NPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

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

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

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTh, OICHMBATH COOTBETCTBHE PE3YJIbTATOB IICIIAM,
OILICHUBATh PUCKH MOCIICICTBUI e TSILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIUICHUE MTPH PELIICHUN )KU3HEHHBIX MTPOOIIEM

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

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aJ1auy, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs], HAXOIUTh apryMEHTHI JJI 1I0Ka3aTeIbCTBAa CBOUX YTBEPKIICHUM, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PELICHHUS;

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

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTUYECKYIO 00JIACTH )KU3HEACITCITLHOCTH;
- 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 HAYYHOTI'O MO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM M YHTATEIILCKOM KYJIbTYphl KaK CpEACTBAa B3aMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

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

OBj1aieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMHU J1€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH IMOJIYYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpeTalio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHus WHPOpMAIUU U IIETEBOM
ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YaIH3allUU;

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

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

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

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-UCCIIEA0BATEIBCKOM, MPOEKTHON U COIIMAILHON e TEIbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) cOBMECTHasl IESITEIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTWKEHUIO: COCTaBJIATh IUJIaH ACHCTBUM, paclpelnensiTh poJid C YYETOM MHEHUM
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

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

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEICHHUE B PA3IMYHBIX CUTYALUsX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:
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- IPUHUMATh MOTHBBI U apTyYMEHTBI IPYTUX JIFOAEH MPU aHATIU3€ PE3YNIbTATOB I€ATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOICH Ha ONIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 06.1acTH 3K0710rHY€CKOT0 BOCIIUTAHMS S

- chopMHpPOBAHHOCTH  SKOJOTMYECKONW KYJIbTYpbl, IOHUMAHUE BIMSIHHUS  COLUAIBHO-
SKOHOMMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

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

AKTUBHOE HEMPUATUE ICUCTBUIN, IPUHOCSIIMNX BPEI OKPYKAOUIEN CPELE;

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

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HABBIKAMH Y4EOHO-HCCIIEA0BATEIIbCKOM, MPOSKTHON U COLIMAIbHON JESTEILHOCTH.

JucuumimHapHble (MpeaAMeTHbIE) pe3yJibTaThl 00yYeHH I :

- BJIQJIECTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE IMOHATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHHUS, OMOJIOTMUYECKH aKTHBHBIC BEILIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pEaKlMd HOHHOro oOMeHa), pacTBop,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byriepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W 0O€30MacHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKOMN JCATEIHHOCTU YEIOBEKA;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB M MX IPEBPALLCHUM; BBISBIATH B3aUMOCBSA3b XUMHUUYECKUX 3HAHUHN C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOW U MPUKIATHON XUMUU U TPUBHAIbHBIC HA3BaHWS BOXKHEHUIIINX BEIIECTB (ITUIICH,
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 MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyINIaM COEAUHEHUM, XapaKTepu30BaThb UX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIBI XUMHUYECKHX CBsi3eld (KOBaJleHTHAas, WOHHAs,
MeTaJIJTNYecKasi, BOJOPOIHAsS), TUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKHUE PEAKIINH;

5
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- copMUpPOBaTh MPEICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpA, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIIUICHUSI U KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000OCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOH cperie;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHWEM (U3MYECKUX BEIIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BAThH
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BELLIECTB NpPHU HArpEBaHUM, IOJYYEHHE STUJICHA W M3YYEHHE €ro CBOWCTB, KAUECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAa4ECTBEHHBIC pPEaKIMU Ha Cyiab(dar-, kapOOHAT- U XJIOPUA-AaHHOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHBbIC 3amadu 1o TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OC30MAaCHOCTH TPH OOpAIIEHUH C BEIICCTBAMH M
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEACTABIATH PE3yAbTaThl XMMHUYECKOTO HKCIEPHUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpeactB MaccoBoii uHGoOpMaruu, cetb HTEpHET U Ipyrue);

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

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HaHUsA Mg MPUHATUA PEIIEHHWd B KOHKPETHBIX JKW3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIAaHUPOBATH U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPU HArpEeBaHUH, TOJYYCHHE OTUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHbBIC
pEaKIuu Ha albJeruJbl, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH WOHHOTO OOMEHA, ONpPEICNsTh CPeay BOIAHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIE 3a7auu no TeMaM "Metamnel" u "Hemeramnser") B
COOTBETCTBUU C TMpaBWJIAMU TEXHUKM OE30MacHOCTH TMpH OOpalleHuu C BeUleCTBAaMH U
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENICTABIATh PE3ylIbTaThl XWMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BHIBOABI Ha OCHOBE
ATUX PE3yIbTATOB

- copMUpOBaATh MPEICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIU XUMHUHU B MO3HAHUH SIBIICHUU TPUPOJIBI, B (HOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOIUMOU ISl pEHICHUS MPaKTHYECKHX
3a]1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpejie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
NESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXAIOMIEH TPHUPOIHOM CpEIbl;
YUHUTHIBATh OMACHOCTh BO3JICUCTBHUSl HA KUBbIE OPTaHU3MBbI ONPEEICHHBIX BEUIECTB, MOHUMAS
CMBICJT TTOKA3aTes MPeIeTbHOM TO0MYCTUMOW KOHIEHTPALINH.
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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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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
IpakTHyecKue 3aHATHS
Nel. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKOM CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKHX (DOPMYJ ABYXATOMHBIX COEIMHEHUH (OKCHIOB, CYIb()UIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M MX COCIAWHEHHWH B COOTBETCTBHHU C
nojoxxeHueM lleprnoandeckoi CUCTEMBI.
Tect «CTpoeHrE aTOMOB XUMHUYECKHX JIEMEHTOB M IPUPOJIa XUMHUECKON CBSI3H».
Tema 1.2. OcHoOBHOE coep:xaHue OK-1
IMepuonnueckuii | MpakTHYecKHe 3aHATHS OK-7
3aKOH M Ta0una [ No2, [Tepuoanyeckass cucreMa XuMuU4eckux osiaeMeHToB JI.M. MenaeneeBa. PU3UUECKHIA CMBICT
AN. Menneneesa |[Tepponmueckoro saxoma J.J. MeHneneesa. 3aKOHOMEPHOCTH H3MEHEHHMS CBOWCTB XMMIYECKHX
DIIEMEHTOB, 00pa3’yeMbIX HMMH MPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBHH C IIOJIOXKEHHEM 1

XUMHYECKOro osyeMeHTa B Ilepmonmdeckoir cucteme. MUPOBO33pEHYECKOE W HAyYHOE 3HAYCHHE
Ilepuognueckoro 3akoHa JI.MI. MenpneneeBa. Ilpornosst JI.JMI. MengeneeBa. OTKpBITHE HOBBIX
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XAMUYECKHX DJIEMEHTOB.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTepHU3alUI0 XUMHYECKUX
37eMEeHTOB «MeTammnyeckne / HeMETAUIMYECKHE CBOWMCTBA, AJICKTPOOTPHIATEIIBHOCTh XWMHYECKHX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B MEPHOJUYECKON CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

OK-1
Paznen 2. Xumndeckue 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

YPaBHCHHI pPEaKIUil COCAMHCHHS, DPA3JIOKCHHS, 3aMCEIICHHsS, OOMEHa, B T.4. PEAKIUi TOpeHwus,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

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

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLM METOJIOM 3JIEKTPOHHOIO

O6ananca. OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIMU B MPUPOJIE, MPOU3BOACTBEHHBIX IpoOIeccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

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

[0 YPaBHEHUSIM XMMHYECKUX peakuuidl. Moip Kak eauHUIa KOJMYecTBa BeulecTBa. MossipHas macca.

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

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
OIIEKTPOIIUTHYECKR | Tegpernteckoe obyuenue OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus aneKTpoUTHYECKON aucconrannu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuun MOHHOTO
oOMeHa. CocTaBiieHHE peaklUi MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEaKIuil

JlabopaTopHble 3aHATHSA
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Nel. JlabopaTtopHas paboTta “THITbl XUMHUYECKUX pPEaKIIfii”.
HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOpOB. 3a/laHKs HA COCTABJIEHNE HOHHBIX peaKlUi
OK-1
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB OK-7
Tema 3.1. OcCHOBHOE cO/Iep:KaHue OK-1
Knaccupukanus, | Teopernueckoe o0yqenue OK-7
HOMCHKIIATYPA M |TTpenmer Heopranmueckoit xumun. Kiaccupukanus HeOpraHHYeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocCBs3b
HCOPTaHMHCCKUX | peopranndecknx BemecTB. ATperaTHble COCTOSHHS BelIecTBA. KpucTammmueckue . aMophHBIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUICTOK (aTOMHAas, MOJEKYJspHas, MOHHas, MeTajlindecKas).
3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THMA KPHUCTALUTUYECKOH PEIIETKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BELIECTB OT BUJAA XMMHYECKON CBA3M U THUNA KPUCTAIUIMUECKOW PEHIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IpakTHYeckne 3aHATHS
Ne4. HomeHnkiiaTypa HEOPraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOMN
(hOpMyJIbI UJTU COCTaBICHHE XUMUUECKON (POPMYJIbI HCXO/1 U3 HAa3BaHMSI BEILLIECTBA 110 MEXKTYHAPOIHON
(MIOITAK) min TpuBHanbHOM HOMEHKIIATYype.
Pemenne mnpakTHdecKkuxX 3amaHUN MO KJIacCU(PUKAIMKM, HOMEHKJIAType W XUMHUUYECKHM (opmysam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.
Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
ITonck nHpopMaIuu 1Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE OK-1
XUMHUYECKHE Teopernyeckoe o0yueHue OK-7
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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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— 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),
HeTpeAebHbIe (AIKSHBI, AKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOJAOPOIBI, 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 OCHOBAHMM UX COCTaBa M CTPOEHUs
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 “IIpeBpalieHus opraHM4ecKiX BEIIECTB IIPU 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
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OpraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILIECTB, UX YIJICBOJIOB — HWCTOYHUK DHEPIHMH JKHUBBIX oOpraHnm3moB. OOnacTu NpPUMEHEHUS aMHHOKHUCIOT.
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 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 TOKA3aTeNs MPEJIETbHO JONYCTUMON KOHUEHTPALMT
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
Nnentudukaius opraHM4eCKuX COSIUHEHUN OTACIBHBIX KJIACCOB (HA MPUMEPE allbJICTH/IOB, Kpaxmala,
YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4eCTBCHHBIX peaknwidi. [leHarypamms Oenka mpw HarpeBaHwd. l[BeTHBIE peakIuu
6CJ'IKOB. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3aJaHuAd 10 COCTAaBJICHHIO XHUMHUYCCKHX peaKLII/Iﬁ C ydacTuem
OpPraHN4YCCKUX BCHICCTB, B T.4. UCHOJB3YCMbIX IS UX I/I,HGHTI/I(I)I/IKaI_H/II/I B 6I>ITy U IMPOMBIIIIJIICHHOCTH.
KonTponbHas pabota «CTpoeHHEe U CBOIMCTBAa OPTAaHMUECKUX BEIIECTBY.
Paspean S. Kunernyeckue v TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKHUX pPeaKkiuii 8&:%
CkopocTb OcHoBHOE cogepkaHue OK-1
XUMHUYECKUX OK-7
peaKIIHii. Teopernueckoe o0yueHue
XuMHU4uecKkoe CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3iMyYHBIX (DAKTOPOB: MPUPOJIBI PEArHPYIONIUX BEIIECTB,
paBHOBecHe KOHIIEHTPAllUM PEArupylolUX BEIIECTB, TEMIEPATypbl M IUIOMIAJA PEAKIIMOHHONW TOBEPXHOCTH.
TemnoBsie 2 (HeKTh XUMUYECKUX PEAKIIUil. DK30- H SHIOTEPMHUUECKHE, PEAKIIHH.
O6parumocTh peakiuid. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIIEHWE TMOJ[ JEUCTBHEM Pa3InIHBIX
(hakTOpoB (KOHIIEHTpPAIIUS PEAreHTOB WU MPOIYKTOB PEAKIINH, AaBICHUE, TEMIIEpaTypa) sl CO3TaHUS
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHUs XUMHYeCKUX rponeccoB. [Ipuniun Jle [Hlarense
IIpakTHYecKkue 3aHATHA
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Ne9. Pemienve nmpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha aHauu3 (aKTOpOB, BIMUSIOUIMX HA U3MEHEHHUE
CKOpPOCTH XMMHUYECKOH PEaKIMH, B T.4. C MO3UIMN IKOJOTHUYECKH EIeCO00Pa3HOr0 MOBEACHUS B OBITY
U TPYZAOBOM JI€ATEILHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH PUPOJHOMN CPEbl.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HAXOXJCHHUS HAIpPaBJICHUS CMELICHUS PABHOBECHS XHUMHUYECKOM peakiuu U aHanu3 (aKTopoB,
BJIUSIIOIUX HA CMEIEHNE XUMHUYECKOTr0 paBHOBECHS
OK-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-XUMHUYECKHU mporecc. PactBopel. CriocoObl MPUTOTOBJICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs 101s pacTBOpeHHOro BemecTBa. (CMbICH MOKa3zarens MPeaeibHO
JIOITYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€30I1aCHOCTH.
[IpaBuna SKOJIOTMYECKH IeIecO00pa3HOro MOBEJACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEIIX
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.
[IpuroroBneHnue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpalMH (C MPaKTUKO-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 1eITEJIbHOCTH YeJI0BEKa 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 9KOJIOTHYECKOH, SJHEPTeTUICCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIuIMHEL. [IpaBuia moucka u 5
aHaIM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAay4YHass M Y4eOHO-Hay4yHas
JTUTEepaTypa, CpeACcTBa MaccoBoii nH(popManuu, cetb UHTEepHET)
[MpakTuyeckue 3aHATHSA
[Tonck u aHanM3 KeCOB O MPUMEHEHWU XMMHYECKUX BEIIECTB M TEXHOJOTHH C yd4eToM OymyIiei
nmpoecCHOHATLHOM ~ JEATEIBbHOCTH MO  TeMaM:  BAKHCWIUE  CTPOUTEIIBHBIC  MaTepHUaIbI,
KOHCTPYKLMOHHBIE ~MaTepualbl, KpAacKW, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HAaHOMAaTepHUasbl, TEKCTUJbHBIC BOJOKHA, HWCTOYHHUKMA HHEPrUU, OPraHMYECKUE W MHHEPAIbHBIE
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(OPMHPOBAHHOCTD y 00YUAIOMIMXCSI YMEHHUIA UCCIIEA0BATh XUMHUECKUE MPOLIECCHI U SBJICHUS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIEPHUMEHTHI, UCCIeI0BaTh BEUIECTBA U
IPOBEPATH TUIIOTE3bI, MHTEPIPETHPOBATH PE3YJIbTAThl IKCIIEPUMEHTOB, IPOBOIUTH PACUETHI 110
XUMHUYECKUM (DOopMylnaM M ypaBHEHHUSM XHMHUYECKUX PEaKIUil, MPOrHO3UPOBATh MOCIEICTBUS
XUMHUYECKHX MPHUPOTHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX MporeccoB. JlabopaTopHbie pabOThI
COCTaBIISIIOT BAXHYIO YacTh y4e€OHOIO Ipolecca o XMMUU U HalpaBlieHbl HA (pOpMHUpPOBAHUE Y
00y4aromuxcst MPAaKTUYECKUX YMEHHUH, B T.4. CIIOCOOHOCTEH YCTaHABIUBATh CBS3H MEXIY
TEOPETUUECKUMH MOJOKECHHUSIMH U SKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

KadecTBeHHOE BBINIONHEHHE TaOOPAaTOPHBIX paboT TpeOyeT HAM4Ms y O0yJaromuxcs He
TOJIbKO COOTBETCTBYIOIUX MPAKTHUYECKUX HABBIKOB (COOINO/IEHHE TEXHUKU O€30MacHOCTH,
cOopKa YCTaHOBOK, IIPUTOTOBJICHHUE PEAKTUBOB U IIp.), HO U 3HAHUN TEOPETHUYECKOTO MaTepuaa
[2, 3]. OmHuM u3 cmocoOOB TOBBIIIEHHUS A(PPEKTUBHOCTH BBIIOJIHEHUS O00Yy4aIOIIUMUCS
7a00paTOpHBIX paboT SBISETCS TPEACTABICHHWE METOAMYECKHX pPEKOMEHJAluil 1o UuX
BBITMIOJTHEHHUIO B BUJIE CIIEIIUAIBHBIM 00pa30M O(OPMIICHHBIX HHCTPYKUUH [4].

CopepxaHue X0/a BBHITIOTHEHHS JTAOOPaTOPHOW PabOTHI MOXKET OBITh MPEACTABICHO 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. Ommcanue KaXXAOTrO OIBITA, 3aIJITAHKPOBAHHOTO B J1a0OpaTopHOil pabote, B BHIE
QITOpUTMa BBITIONHSAEMBIX B XOJ€ OKCIIEPUMEHTa JAeUCTBUU (IIOCIEAOBATEIHHOCTH IIATrOB,
KaX]IbIN 13 KOTOPHIN OMUCHIBACT 3aBEPIICHHOE IEHCTBHE).

4. Bormpochl 1 3aJlaHus K OTMbITaM, UMEIOIIUE CBOEH IIENIbI0 aKIICHTUPOBATh BHUMAaHUE Ha
TEXHUKE O€30MacHOCTH, OCOOCHHOCTSAX TMPOTEKAHUs SKCIEPUMEHTa, aHaiu3e, 00paboTke u
000CHOBAaHUHU MOYUYEHHBIX PE3yIbTATOB.

CtpykTypupoBaHHe U TpeAcTaBieHue HHpopmanuu o J1abopaTOpHOM paboTe MOMOXKET
00y4aromuMcsl Ipy MOJrOTOBKE K 3aHATHIO, aKTUBU3UPYET MX MO3HABATENIBHYIO JIESATENbHOCTD
BO BpeMs €€ BBIIIOJHEHHS, a TaKKe MO3BOJHUT BBICBOOOJHUTH [OMOJHUTEIFHOE BpeMs Ha
MPOBEJICHUE 3aINIAHUPOBAHHBIX OMBITOB, 0OJiee JIETANbHBIN aHaIN3 MOTYYEHHBIX PEe3yIbTaTOB U
pednekcuro.

[IpakTUKO-OpUEHTHPOBAHHBIE  SBISAIOTCS ~ OJAHMM M3 CIIOCOOOB  peaju3aluu
npoeCCHOHATBPHON IMOJATOTOBKM B JUCHMIUIMHE «XHUMHS». [IpakTHKO-OpHEHTHPOBAaHHEIE
3a/laHus BKJIIOYAIOT HH(OPMALIUIO «U3 KU3HW» U HAMPABICHBI HA BHISIBICHUE 3HAHU CTY/IEHTOB
00 okpyxaromeMm mupe, (GOpPMHUPOBAHHE MPAKTHYECKHX YMEHHWH W HAaBBIKOB, B TOM YHCIE C
UCTIOJIb30BAaHUEM AJIEMEHTOB NMPO(hecCHOHANBHON AedTenbHOCTU. [IpH BBIMONHEHHE MPAaKTHKO-
OpPUECHTHPOBAHHBIX 3a/IaHUI CTYIEHTH HE TOJBHKO PEIIAIOT JIMYHOCTHO-3HAYMMBIC MPOOIIEMBI C
UCIIOJIb30BaHUEM IIPEIMETHBIX 3HAHH, HO M OCBAaMBAIOT AJIEMEHTHI OOLIMX KOMITETEHIIUH.

[lens MpakTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUI — «IIOTPY)KEHUE» B PEIICHUE (CKU3HEHHOW
3amayn. Matepuanbl 71 COCTAaBIICHUs TaKUX 3aJlaHUM JTOMKHBI OBITH B3STHI M3 OKpYKarOIIEh
NIeCTBUTENILHOCTH, TOJDKHBI OBITh HHTEPECHBI 00YYArOIIUMCS M JJOJDKHBI MOTHBHPOBATh MX Ha
MOWCK BapUAHTOB PEIICHHIA.

C ToYkM 3peHHsT HANpPaBICHHOCTH MPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHUUS JIEJAT Ha
3a/laHusl, CBSI3aHHBIE C XU3HBIO, MPAKTHYECKON AEATeTbHOCTBIO, HA 3aJaHHs <OKUTEHCKOTO»
colepKaHWs, Ha 3amaHusi NMPO(OPUEHTAMOHHOW HAIPABICHHOCTH, CBS3aHHBIE C OymyIiein
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.
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Kpome Toro, mo ¢opme moucka penieHusi MpaKTUKO-OPUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3eNnTh Ha TEOPETUYECKHE, PACUETHBIC M SKCIIEPUMEHTAILHO-TEOPETUIECKHUE.

Pemenne TeopeTHdyecKMX 3allaHUl TMO3BOJSET pa3BUBaTh JIOTUYECKOE MBIILJICHHE,
(dbopMHpOBaTh MOHATUHHBINA aIapaT, CBA3bIBATH TEOPETHUECKOE 3HAHMS 1O JUCHHUIUTMHE C MX
MPUMEHEHUEM B HOBOW CUTYaIUU.

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

[Tpy BBIOJIHEHUU HKCIEPUMEHTATBHO-TEOPETHUECKUX 3a/laHUi 00YyJaromuecst OMbITHBIM
IyTE€M Ha OCHOBE 3HAHUI PElIAlOT MPAKTUYECKUE 3a1a4H.

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

— HaJW4ue MO3HABaTEIBHOH, MPO(ECCUOHATLHOM, COIUAIBHON 3HAYMMOCTH, KOTOpas U
MOTHUBHPYET 00Yy4arOIIUXCS;

— 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 PE3YJIbTaTa, IOJYYSHHOTO MPH PEIICHUH 33a4H.

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

— Ha3BaHHE 3aaHUS;

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

— UCTOYHHMKHU UH(pOpMaIuu (TeKCT, Tabnauna, rpaduk, CTaTACTHYECKUE JaHHBIC U . );

— ¢hopMyITMpPOBKa 33/ 1aHHUS,

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

st pa3pabOTKH MPaKTHKO-OPHUEHTUPOBAHHBIX 33aHUH HEOOXOIMMO:

1. Onpenenuth pe3ynbraT 00y4deHHs, HAa (OPMUPOBAHHME UM MPOBEPKY KOTOPOro OyjaeT
HAIpPAaBJIEHO 33/1aHUE.

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 mnpoOneMy MAOKHO OBITh KpaTKUM W €MKHM, OPHEHTUPOBAHO Ha
COOTBETCTBYIOIYIO BO3PACTHYIO TPYIITY 00YYarOIIUXCS.

3. CdopmynupoBaTb OJHO WIM HECKOJIBKO 3aJaHMi Juid oOydarommxcs. B 3amaHusax
JIOJDKEH OBITH OIpEeJeNieH TOPSIOK JeHCTBUI, KOTOPOMY JIOJDKHBI CIIeZI0BAaTh 00yJaromuecs mpu
uX BbIMOJHEHUH. DPopMynHMpoBKa 3aJaHMH JIOJDKHA COOTHOCHUTBCSI C HMHCTPYMEHTOM 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 PAa3IMYHBIX BAPUAHTOB TOJIKOBAHUS 00YJIAFOITIMHICH.

4. TlonroroButh HUHQPOPMALUIO, HEOOXOJUMYIO Ui BBINOJHEHHUS 3aJaHUi (TEKCTBI,
TaOuIBI, TPAaQUKHA, BUIECO, CTATUCTHYECKHE JAaHHBIC W T.1I.). TpeOoBaHUs, MPEAbIBISEMBIE K
HUCTOYHUKaM UHGOpMAIUH:

— JIOCTaTOYHOCTH (COAEPKUT BCIO HEOOXOJUMYI0 HMH(POPMAIUIO U BBINOJIHEHUS
3a/1aHHH ),

—3(Q$EeKTUBHOCTH (ITO3BOJISIET BHIMOIHUTH 3aJaHUE IPU MUHUMAJIbHBIX 3aTpaTax);

— COOTBETCTBYET BO3pAcTy 00yJarOLINXCS;

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

3.1. TeMaTuKa M coep:KaHMe MPAKTUYECKHUX 3aHATHII/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
COEIMHEHUH MO0 HOMEHKJIAType MEKIYHAPOAHOIO COK3a TEOPETUYECKONW M NPUKIAAHOW XUMUU
U TPUBUAIBHBIX HA3BaHUU JJISI COCTABIICHUS XUMUYECKUX (DOPMYI JBYXATOMHBIX COEIMHECHUMN
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

[IpakTHueckue 3alaHKsl Ha YCTAHOBJIEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XHUMHYECKHX
AJIEMEHTOB U MEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COEAUHEHHI
B COOTBETCTBHUH C MOJIOkKEHUEM [lepnoandeckon CUCTEMBI.

Tect <<CTp06HI/Ie aATOMOB XUMHYCCKUX DJIEMEHTOB U IIpHUPOJa XUMHYCCKOH CBI3H.

Ilpakmuueckoe 3anamue 2.

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

Conep:xkanue: Ilepuoamyeckas cucrema xumuyeckux snemeHtoB .M. Menneneena.
O®uznueckuil cmbica [lepuonnyeckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOICTB XHWMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH MPOCTBIX M CIOKHBIX BELIECTB B
COOTBETCTBUM C TIOJIO)KEHHUEM XHMMHUYECKOro »djeMeHTta B llepuogumueckoil cucreme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue llepmoamueckoro 3axona J[.M. Menneneesa.
[Tporuo3sst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUid HA  XapaKTepHU3aluio
XUMHYICCKHUX 9JIEMECHTOB «MeTanandecKue / HEMETaJNIMICCKHUC CBOMCTBA,
3JIEKTPOOTPHUIIATEIBHOCTh XMMHYECKUX JJIEMEHTOB B COOTBETCTBHM C UX D3JIEKTPOHHBIM
CTPOEHHMEM M TIOJIO)KEHHUEM B TNEPUOJMYECKOM CHCTEME XUMHUYECKHUX dieMeHtoB JI.M.
Menaeneena

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUMHYECKUX PeaKIHI

Conepmaﬂue: KomnmnuectBennble oTHOImEHUS B XUMUK. OCHOBHEIE KOJINYECTBEHHBIE 3aKOHEI B
XMMUU U pacyeTbl MO YPAaBHEHHUSIM XUMHUYECKHUX peakuuid. Moylb Kak €IMHUIA KOJINYEeCTBa
BelecTBa. MousipHast Macca. 3aKOHBI COXpaHEHUsST MacChl M JHEPrUu. 3aKoH ABOTajipo.
Monsipablii  00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKUX PEAKIUH C WCMOJIb30BAaHUEM MAacChl, oO0beMa (HOpMajbHBIE YCJIOBHS) Ta3o0B,
KOJIMYECTBA BEUIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kuaccupukaunusi, HOMEHKJATYpPa M CTPOeHHME HEOPraHMYEeCKHX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOAS M3 UX
XUMHUYECKON (hOPMYIIBI MIIM COCTABJIEHNE XUMHUECKOH (hOpPMYIIbI UCXO/sl U3 HA3BAHUS BEIlleCTBa
no mexxayHapoanoit (MFOITAK) unu TpuBHanbHON HOMEHKIIATYpE.

Pemenne npakTuieckux 3aJaHuil Mo KjIacCUPpUKauU, HOMEHKIAType U XUMHYECKUM 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 IPUHAIIEKHOCTh K KJIacCy.

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

Tema 3.2. PU3UKO-XUMHYECKHE CBOHCTBA HEOPTAHMYECKHUX BeleCTB

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

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUd Ha CBOWCTBA, COCTAaB,
NOJydeHne M Oe30MacHOe HMCIOJIb30BAHMUE BAKHEWIINX HEOPTaHWYECKHX BEUIECTB B OBITY U
MIPaKTUYECKON JEATEIbHOCTH YEJI0BEKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Kinaccudukanyusi, CTpOCHUE ¥ HOMEHKJIATYpa OPraHUYECKUX BEIIECTB

Conep:xanue: HomeHknaTypa OpraHMYeCKUX COCAMHEHUN OT/AENbHBIX KJIACCOB (HACHIIIEHHEIE,
HCHACHIIICHHBIE W apOMaTUYECKHE YIJIEBOAOPOMIBI, CIUPTHI, (HEHOJBI, albJCTHIIbI, KETOHBI,
KapOOHOBBIC KUCIOTHI M 1p.) COoCTaBiICHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHUYeCKUX BEIIECTB OTIENIBHBIX KJIACCOB, UCIOJB3Ysl MX HA3BaHUS MO CUCTEMATUYECKOH U
TPUBUAIBHON HOMCHKJIAType (ITHIICH, alleTWICH, MIHIEePUH, (eHo, (opMaIbIeTua, YKCyCcHas
KUCJIOTa, TiUIMH). Pacdersl mpocrteimield (opMysbl OpPraHUYECKOW MOJIEKYJIbI, HCXOIs W3
AJIEMEHTHOTO cocTana (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUit

Copnepxxanue: CBOHCTBA OpPraHUYECKUX COCIMHEHUN OTIENBHBIX KIACCOB (TpUBHMANBHAS H
MEXIYHApOJHAsS HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJydYEHUs): TpPEeITbHBIC
(anmkaHBI W UKJIOATKAHBI), HEMPEAeIbHbIE (QTKEHBI, aTKMHBI U alKaJIMEHBbI) U apOMaTHYECKHE
YTIICBOIOPOBI, CIIUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(DHUPBI, ATbICTUIBI U KETOHBI,
aMUHBl M AMHHOKHCIIOTBHI, BBICOKOMOJIEKYISPHBIE COCAMHEHHUA. 3a/JlaHus Ha COCTaBIICHUE
YPaBHCHUH XUMHYECKHX PEAKIUi C yJacTHEeM OpraHWYeCKHX BEIISCTB Ha OCHOBAaHHHM WX
COCTaBa U CTPOCHHS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OpraHn4ecKUX coeIMHEHUit

Conep:xkanue: CocraBieHHE CXeM peakuuid (B TOM YHCIE MO MPEAJOKEHHBIM ILEeNoYKam
MPEBPAIICHH), XapaKTePU3YIOIUX XHUMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUUN
OTJENBHBIX KJIACCOB, CIOCOOBI MX TMOJIyYeHHMs W Ha3BaHME OPTraHUYECKUX COEJUHEHUH 10
TPUBHAIIBHON WJIM MEXKIYHAPOJHON CUCTEMAaTUYECKON 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 3aJaHMi Ha aHainu3 (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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Pelenne npakTuKo-OpUEHTUPOBAHHBIX 3aJjaHUi Ha npuMeHeHue npuniuna 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 NIPOU3BOJICTBEHHOM 1eSITeILHOCTH Ye10BeKa

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

3amura: [IpencraBiienne pe3yabTaToOB PEIICHUs KEWCOB B (hopMe MUHH-IOKII/1a C
Npe3eHTalueN

Jlabopamopnoe 3anamue 1.

Tema 2.2. DiIeKTPOJIUTHYECKAS] JUCCONMALNSA U HOHHBII 00MeH

Conepxxanue: JlabopatopHast pabota “THIBl XUMHUUECKUX pEaKIIUn’.

HccnenoBanue THIOB (IO COCTAaBY M KOJHMYECTBY HMCXOTHBIX M OOpa3yrOIIMXCS BEIIECTB) U
MPU3HAKOB XMMHUYECKHUX peakiuil. [I[poBeneHue peakuii HOHHOTO OOMEHa, OIpeieJIeHHE CPebl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHUE HOHHBIX peaKkLnii

Jlabopamopnoe 3anamue 2.

Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKUX BelIECTB

Conep:xanue: JlabopaTopHas padora «aenTudukaius HeOpraHn4eCKUX BEIIECTBY.

Perenne skcriepuMEHTANBHBIX 33724 M0 XUMUYECKHUM CBOWCTBAM METAIIJIOB M HEMETAJIOB, 1O
pacro3HaBaHHIO U TIOJTYYECHUIO COSAMHEHUI METAJUIOB M HEMETAJLIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJBb30BAaHUEM HX (U3UKO-XUMHUYECKHX
CBOWMCTB, XapaKTEpHBIX KA4YeCTBEHHBIX peaknuid. KadecTBeHHBIC peaknuu Ha cCyibdar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS

KonTponbhas padota «CBoOHCTBa HEOPTaHUYECKUX BEILIECTBY

Jlabopamopnoe 3ansamue 3.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHU

Conep:xanue: JlaGopatopnas pabora “IIpeBpareHuss OpraHMYECKUX BEHIECTB  IPHU
HarpeBaHuu'".

[Tomryuenue JTHJIEHA W HW3yYeHHE €r0 CBOWCTB. MoJenupoBaHUE MOJCKYJT W XHUMHUYECKUX
MpeBpaIlleHU Ha TPUMEepe dTaHa, dTUJICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UaeHTUu(UKANMA OPraHMYeCKMX BelleCTB, MX 3HAYeHHEe W TNPHUMEHEHHe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa

Conep:xanue: JlaGoparopnas pabora: “UneHtudukamuss OpPraHUYECKHUX COEAMHEHUHN
OTJIENbHBIX KJIaCCOB”

Nnentudukanys opraHUYeCKUX COCIMHEHMA OTACIBHBIX KJIAcCOB (HAa TPHUMEpPE aabICTHUIIOB,
Kpaxmala, YKCYCHOW KHCIOTHI, OEIKOB W T.N.) C HCIOJb30BAaHHUEM HX (U3UKO-XUMHUYECKHX
CBOMCTB W XapaKTEPHBIX KAa4eCTBEHHBIX peakuuid. JleHaTyparus Oenka TpH HarpeBaHUHU.
HBCTHLIC pcaknuu 6CJ'IKOB. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3aJaHusd 110 COCTAaBJICHUIO XHMMHYCCKUX

21



@r60Y BO

i
(L1
“@
e

PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 22

peaKHI/Iﬁ C Y4aCTUEM OpPTraHUYCCKUX BCUICCTB, B T.4. UCHOJB3YCMbIX IJIA HUX I/II[eHTI/I(l)I/IKaHI/II/I B 6BITy nu

ITPOMBIIIJIICHHOCTH.

KOHTpOJ’IbHa}l pa60Ta «CTpOCHI/Ie U CBOICTBa OpPraHnv4cCKuX BCHICCTB»

Jlabopamopuoe 3anamue 5.
Tema 4.3. UnenTu(ukanus OpraHMYecKMX BelleCTB, WX 3HAYeHHE U NPHUMEHEHHEe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA
Coaep:xanue: JlaboparopHas padora «[IpuroroBienue pacTBOPOB».

IIpurorosnenue

pPacTBOpoOB

3aJIaHHOM  (MacCOBOM,

%)

KOHLEHTpauuu (c

IPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.
Pemienue 3a1au Ha TPUTOTOBJICHHE PACTBOPOB

4. ®oHJ OLEHOYHBIX CPEICTB JUCHUNINHBI

4.1 KoHTPOJIb U OllEHKA Pe3yIhbTaTOB OCBOEHHUS 00I11€00pa30BaTeIbHON AUCITUTUIMHBI

PacKpbIBAOTCA Yepe3 MUCHUIUTMHAPHBIE PE3YNIbTaThl, HANPaBICHHbIE HA (HOPMUPOBAHHE OOIINX
KOMIIETEHIIUH 10 pa3jienaM U TeMaM CoAep KaHUs yueOHOro Marepuaia.

THunbl OLEHOYHBIX

Ne OK Monayas/Paznen/Tema | Pe3dyabTat 00yuenus .
MeponpusTHii
| | OcHoBHOE conep:kanme
1 DopMyJIMPOBATH
Pasnes 1. OcHOBBI pMytup
0a30Bble MOHATHS U
CTPOEHMs BellecTBa
3aKOHbI XMMHH
1.1|OK 01 CrpoeHue aToMOB Cocrasnare xumuueckue 1. Tect «Ctpoenne
OK 07 XUMUYECKUX DJIEMEHTOB |(POPMYJIBI COCIMHEHUIH B |aTOMOB XUMHYECKUX

U TIPUPOJIa XUMHUYECKON
CBSI3U

COOTBETCTBHUHU CO
CTCIICHBIO OKHCJIICHUA
XUMHYCCKHX DJICMCHTOB,
UCXoas U3 BAJICHTHOCTH U
QJICKTPOOTPULATCIIBHOCTH

AJIEMEHTOB U TIPUPOJIA
XUMHYECKOH CBSI3U».

2. 3aja41 Ha COCTaBJICHUE
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COEIMHEHUN
(oxcunoB, cynb(pHIOB,
THIPHUIIOB U T.I1.).

3. 3aganus Ha
HCII0JIb30BaHHE
XUMHYECKON CUMBOJIMKH 1
Ha3BaHUU COEOUHEHUN 1O
HOMEHKIIaType
MEXKTyHAPOHOTO COI03a
TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBHAILHBIX HA3BAHUM
JIUISE COCTaBJIEHHUS
XUMHYECKUX (HOpMYyIT
JIBYXaTOMHBIX COCAUHEHUI
(okcunoB, CynbhUAOB,
THUAPUIIOB U T.I1.) B IPYTHX
HEOPTraHUYECKUX
COCTUHEHHUHN OTACIBHBIX
KJIaCCOB
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMILIX
MeponpusTHil
1.2|0OK 01 [Teprnonndeckwmii 3aKk0H | XapaKTepru30BaTh 1. [IpakTryeckre 3aIaHus
OK 07 u tabnuna 1. XMMHMYECKHUE 3JIEMEHTHI B [HAa YCTaHOBJIEHUE CBSI3U
Menpeneera COOTBETCTBHH C UX MEXJTy CTPOCHUEM aTOMOB
TTOJIO’KEHUEM B XUMHYECKHUX JIEMEHTOB H
MEPUOANYECKON CUCTEME  |TIEPUOTUIECKIM
XUMHYECKUX JJICMEHTOB  |M3MCHEHUEM CBOWCTB
JI.1. MenneneeBa XHUMHUYECKHUX JIEMEHTOB 1
WX COCTUHEHUH B
COOTBETCTBUH C
MOJIOKEHUEM
[Iepuonuueckoit cucteme.
2. [IpaxTHKo-
OpPUCHTUPOBAHHBIC
TEOpETHUIECKHE 3aJaHNs Ha
XapaKTepU3aIHIo
XUMHNYECCKHUX DJIEMCHTOB!
«Merammuaeckue /
HEMETAJUTHYECKUE
CBOMCTBA,
ANEKTPOOTPULIATEIILHOCTh
Y CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOESHUEM
Y TIOJIOXKEHHEM B
MIEPUOIUYECKOM CUCTEME
XUMHYECKUX IIEMECHTOB
JI.1. MenneneeBay
2 XapakTepu30BaTh THIbI
Paszpen 2. XUMHYECKHE |y viueckKIX peaxuuii
peaknuu
2.1|0K 01 Tunsl XUMHUYECKUX CocTaBnaTh peakuu 1. 3amaun Ha cocTaBlIeHUE
OK 07 peakiuit COCIMHCHUS, Pa3JIOKCHUS, |ypaBHEHUH peaKITHil:

o0MeHa, 3aMelleHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbLHBIE
peaxiumn

— COC/IMHCHUH,
3aMeIeHHsI, Pa3I0KEHUs,
oOMeHa;

— OKHCJTUTEITLHO-
BOCCTAHOBUTEIBHBIX
peaKuui ¢
HCIIOJIb30BAaHUEM METO/Ia
3IIEKTPOHHOTO OaaHca.

2. 3amaun Ha pacyer
MacChl BEIIECTBA HIIH
00BéMa

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO
U3 YYaCTBYIONIUX B
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusTHil
pEaxIuy BeIEeCTB;
pacuérsl
Macchl (00béMa,
KOJTMICCTBA BEIIECTBA)
MPOAYKTOB PEaKINH, €CITN
OJIHO U3 BEILIECTB UMEET
MpUMecH
2.2|0K 01 OneKTponuTuiecKast CocTaBnaTh ypaBHEHUS 1. 3ananus Ha
OK 07 JIMCCOLMAIMS YU NOHHBIN | XUMUYECKUX PEAKIIUU COCTaBJICHUE
oOMeH MOHHOTO O0OMeHa ¢ MOJIEKYJISIPHBIX ¥ HOHHBIX
y4acTHeM HEOPTaHMUIECKUX |peaKIHii C yIacTHEM
BEILISCTB KHCJIOT, OCHOBaHUM U
COJIEH, yCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpenbl
2. JlabopatopHas paboTa
"THIbI XUMHYECKHUX
peakumii”
3 Pazgen 3. Ctpoenne n (HUcciegoBarhb crpoenue u (KoHTposnabHasi padora
cBOlicTBa cBOiicTBa «CaoiicTBa
HEOPTraHUYeCKUX HEOPTraHUYECKUX HEOPTraHUYEeCKUX
BelleCTB BellleCTB BeEIIECTB»
3.1|0K 01 Knaccudukanus, Knaccudpuuuposatsb 1. 3apaum Ha pacuer
OK 07 HOMEHKJIaTypa U HEOpPTraHWYECKHE BEIIECTBA |MaCCOBOM JOIH (MaCCHI)
CTpOCHHE B COOTBETCTBHH C UX XUMHYECKOTO JIEMEHTa
HEOPTaHUMYECKUX CTpOEHHEM (coennHEHUs) B MOJIEKYIIE
BEIIECTB (cmecnm).
2. [IpakTrueckue 3a1anus
IO KJIACCU(HUKAIIH,
HOMEHKIIAType U
XUMHYECKUM (popMysiam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
4. IlpakTHdecKue 3a1aHus
Ha OIlpeJieNIeHne
XUMHYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOH CBSI3U U
THTIA KPUCTAILTUIECKON
peneTku
3.2|0K 01 Du3nKo-XUMHAYECKIE YcragaBiuBaTh 1. 3aganus Ha
OK 07 CBOICTBa 3aBUCHUMOCTb (PU3UKO- COCTaBJICHUE YPaBHEHUI
HEOPraHMYECKUX XUMHYECKHUX CBONCTB XUMHYECKUX PEAKIUH C
BEIIECTB HEOPraHMYECKUX BEIIECTB |y4acTHEM MPOCTHIX U
OT CTPOEHUS aTOMOB U CJIOXHBIX HEOPTaHUYECKUX
MOJIEKYJI, a TAK)KE THIIA BEILECTB: OKCUJIOB
KPUCTAJUTHIECKON METaJIJIOB, HEMETAJJIOB U
peneTku aM(OTEepHBIX IJIEMEHTOB;
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CMK
PIYTUC

Aucm 25

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

HEOPTaHWYECKUX KHUCJIOT,
OCHOBaHUH B aMPOTEPHBIX
THJIPOKCH/IOB,
HEOpPraHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX
CBOWCTBA U CIIOCOOBI
MOJTy4eHHSI.

2. [TpakTHKO-
OpUEHTUPOBaHHBIE
TEeOpeTHYECKHe 3aJjaHNs Ha
CBOICTBA U MOJIyYCHHE
HCOPraHMYCCKUX BCUICCTB

3.3

OK 01
OK 07

Wnentnduxanms
HEOPraHMUYECKUX
BEIECTB

Uccnenosath
KaueCTBEHHBIE PEaKITUN
HCOpFaHI/IHCCKI/IX BCUICCTB

1. IIpaktuko-
OpHEHTHPOBAHHBIE
3aJJaHMs 110 COCTABJICHHIO
XUMHUYECKUX PEaKLUi ¢
yqacTuemM
HEOPTraHWYECKUX BEIIECTB,
HCIOJIBb3YEMBIX JUIS UX
UACHTH(DHUKAIINN.
2.JlaboparopHas pabora:
“Unentudukanus
HEOPTaHUYICCKUX
BEIIeCTB”

Pasnea 4. Ctpoenne n
CBOICTBA
OpPraHUYecKUuX
BeEIIECTB

HccaenoBars cTpoeHne U
CBOICTBA OPraHUYecKuX
BEIIECTB

KonTpoabhas padora
«CTpoeHue u CBOICTBa
OPraHUYecKHX BellecTB)

4.1

OK 01
OK 07

Knaccuduxkarus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKHX BEIICCTB

Knaccudpuuuposatsb
OpraHHUYECKHE BEIIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3amanus HA
COCTaBJIEHHE Ha3BaHUN
OpraHMYECKUX
COE€IUHEHUN 110
TPUBUAJILHOMN WK
MEXYHapOIHON
CHCTEMAaTHYECKOMN
HOMEHKIIaType.

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

3. 3aauM Ha ONpeaeIIeHNe
npocTeimieit popmyIbt
OpraHU4eCKON MOJIEKYIIBI,
HCXOAS U3 BIIEMEHTHOIO
cocraBa (B %)
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Ne OK Moaynas/Paznen/Tema | PesyabTaT 00yuenus Tumer OUEHOMHBIX
MeponpusITHii
4.2|0OK 01 CaoiicTBa YcTanaBnuBaTh 1. 3aganus Ha
OK 07 OpraHUYECKUX 3aBUCHMOCTD (PU3UKO- COCTaBJICHHE YpaBHEHUI
COCZMHEHUH XMMHYECKUX CBOHCTB XMMHUYECKUX peakuuii ¢
OpPraHUYECKUX BEIECTB OT |y4yacTHEM OPTaHUYECKUX
CTPOEHUS MOJIEKYJI BEIIECTB Ha OCHOBAaHUU UX
COCTaBa U CTPOCHUSI.
2. 3agaHus Ha
COCTaBJICHUE YPABHEHUI
XMMUYECKUX PeaKluni,
WUTIOCTPUPYIOIIUX
XUMHYECKHAE CBOWCTBA C
YUETOM MEXaHHU3MOB
MPOTEKAHUS TaHHBIX
peaKuil 1 FeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3agauu 1o
YPaBHEHUSIM peakUuil ¢
YYacCTHEM OPTraHHYECKHX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpraHUYECKUX BEIECTB
Ipu HarpeBaHuu"
430K 01 Wnentuduxarms Uccraenosats 1.IIpakTuko-
OK 07 OpPraHUYECKUX BEIIECTB, |[KAUeCTBEHHBIE PEAKIINU OpHEHTHPOBAHHbIE
UX 3HAYEeHUE U OpPTraHUYECKUX 3aJJaHus TI0 COCTABJICHUIO
MIPUMEHEHUE B OBITOBOM |COSANHEHUH OTAENBHBIX  |XUMHUYECKUX PEaKLHi C
Y IPOM3BOJICTBEHHOM  |KJIaccoB YYacTHEM OPTraHHYECKHX
JeSITEIbHOCTH YeNIOBEKa BEIIECTB, B T.4.
WCTIOJIb3YEeMBIX JJISI UX
UACHTHU(QHUKALINY B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas pabora:
“Unentudukanus
OpraHUYECKUX
COEIMHEHUH OTAEIBHBIX
KJIacCOB”
5 Paznen 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE Pa3TUYHBIX
TepMOAMHAMHYECKHE |(AKTOPOB HA PaBHOBecHE
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NMPOTeKAHUS peaxkuui
XHMHYECKHX peaKknui
5 [OK 01 CxkopocTs xuMudecknx |Xapaktepu3oBathb Biusaue |[IpakTuko-
OK 07 peakuuii. XMMHUYECKOe |KOHLEHTpaLUH OPHUEHTUPOBAHHbBIE
paBHOBecHe pearupyronmx BemecTB U | TEOPETHUYECKUE 3a/IaHUs Ha
TeMIIepaTypbl Ha CKOPOCTh |aHanu3 (haKkTopoB,
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMILIX
MeponpusTHil
XUMHYECKHAX PEaKIuil BIUSIONINX Ha N3MEHEHUE
XapakTepru30BaTh BIUSHUE |[CKOPOCTH XUMUYESCKON
W3MEHEHUS KOHIICHTpaluu |peaknuu. [IpakTuko-
BEIIECTB, PEAKINN CPEIbl |OPHEHTUPOBAHHBIC
Y TeMIIepaTyphl Ha 3aJjaHus Ha TPUMEHEHHUE
cMernieHrue xumudeckoro  (mpunimna Jle-1llatenbe
paBHOBeCHS JUTSL HAXOXKICHUS
HaIpaBJIEHUS CMEIICHUS
PaBHOBECHS XMMHUYECKOM
peaKiuy U aHAJIN3
(haKkTOpOB, BIUSIONINX HA
CMEIICHUE XUMUYECKOTO
paBHOBECHUs
6 HcciienoBaTh HCTHHHBIE
Pasnes 6. PactBopsl  (pacTBOpBI ¢ 3aJaHHBIMHU
XapaKTepuCcTHKAMHA
6.1|OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. IlpakTuko-
OK 07 pacTBOpPHI OpUEHTHPOBAHHbIE
pacdeTHbIC 3aJaHAS Ha
JIUCTIEPCHBIC CUCTEMEI,
HCIIOJIb3YEeMbIC B OBITOBOM
Y POU3BOJICTBEHHOM
JIeATEIIEHOCTH YeJIOBeKa
6.2|OK 01 Uccnenosanue croiictB |Mccienosars Ghu3nko- 1. JlaGopatopnas paboTa
OK 07 pacTBOpOB XUMHYECKHE CBOMCTBA “IIpuroroBieHue
WCTHUHHBIX PAaCTBOPOB pacTBOpoB”
2. 3ajaun Ha
MIPUTOTOBJICHUE
PacTBOpPOB.
11 | IlpodeccnonalIbHO-OPHEHTHPOBAHHOE COMlep:KaHue (ColepKaHNe MPUKIIATHOTO MOTYJIS)
7 Pazpen 7. OueHUBATH MOCJTENCTBHS (3aIUTA Keiica (C yueToM
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOJACTBEHHOM TPOU3BOJACTBEHHOH npodeccuoHaILHON
JNesiTeJIbHOCTH HNesATeJHLHOCTH YeJIOBeKa |(1esiTeIbHOCTH)
YeJI0BeKa (W1 (137010707
JKO0JIOTHYECKOU
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymyieit
OK 07 MIPOU3BOACTBEHHOU OBITOBOM U npodeccHoHANEHON
JIESTEIbHOCTH YeJIOBEKa | TPOU3BOICTBEHHOM NI TEIILHOCTH)
JIEeSATEIILHOCTH YelioBeka ¢ | Bo3aMokHBIE TeMBbI KEHCOB:
mo3uuii sxosornyecko | 1. Ilorerienne kiumara u
6e3omacHoCcTH BBICBOOOIK/ICHHE T'a30BbIX
THJIPATOB CO JHA OKeaHa.
2. Byaymme maTtepunanb
JUTsl aBHa-, MaIlIMHO- U
puOOpPOCTPOCHUSL.
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus

THunbl 0OLEeHOYHBIX
MeponpuATHI

3. HoBbie MaTepuaisl 1is
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacCTUTENHHBIX TPENapaToB

4.2. KOHTPOJIbHO-U3MePUTEIbHbIE MATEPHAJIbI BKJIIOYAIOT:
4.2.1. OuleHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS MO TUCHUILTHHE « XHUMUI»

Tekymuii KOHTPOJIb PE3yIbTAaTOB OOYYEHHS MOXKHO OCYIIECTBIATH Pa3TMYHBIMH

MCTOJaMU M C IIOMOLIIbIO PA3JIMYHBIX OLCHOYHBLIX CPCIACTB. Ilo gucuunnuHe «XuUMUSI» B
KaueCTBC CpCACTB TCKYLICI'O KOHTPOJIA IMPUMCHAKOTCA BOIIPOCHI AJiA OpraHu3alui yCTHOTO U
IMACBbMCHHOI'O OIIPOCa, CUCTCMbI 3a7aHui B TECTOBOM (bopMe, 3ala4uu U yIIpaXHCHUA, IIPAKTHKO-
OPUCHTHUPOBAHHLIC 3adaHUA (TCOPCTI/I‘IGCKI/IG, PpaCUYCTHBIC, CI/ITyaI_II/IOHHBIe), J'Ia60paT0pHBIe

paboTHI U APYTHE OLEHOYHBIC MEPOTIPUATHSL.
Cucrema 3amaHuil B TECTOBOH (hOpMe — 3TO COAEpIKaTeNbHAs CHCTEMa, OXBaThIBAIOLIAS

B3aHMMOCBSI3aHHBIC DJIEMCHTHI 3HaHUU. B oTimmuune ot TCCTOB, B CUCTEMAX SaI[aHI/Iﬁ BCPOATHOCTDH

IMMPaBUJIBHOTI'O OTBETA HA MOCICAYIOLICC 3aJaHNC MOXKET 3aBUCCTh OT BEPOATHOCTU MPABUIIBHOI'O

OTBETAa Ha MPEbIIYIINE 3aJaHHs.
[Tpumep cuctembl 3amaHuil B TeCTOBOHM (opme, BKItouaromiei Qacernsle 3aganus (daceTsl B

3aJJaHMH 3aKIIIOYEHBI B (PUTYpHBIE CKOOKH).

HazBanue temnl

Tema 1.1 «CTpoeHue aTOMOB XUMHUUYECKUX IJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBS3H»

PesynbTar 00yueHus

CoctaBnsaTh XUMHUYECKHE (OPMYNIbl COCIUHEHUH B
COOTBETCTBUU CO CTEMEHbIO OKHUCIECHHUS XHUMHUYECKUX
AIIEMEHTOB, UCXOMs u3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTU

OO01re KOMIIETEHIIUNA

OK 01

Bbi0epuTe o1MH NpaBUIbHBIN OTBET:
1. Atomsl C 1 Si UMEIOT OINMHAKOBOE YHCJIIO:

A) HEUTPOHOB B Aape

b) sneprernueckux ypoBHen

B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUUECKOM YPOBHE

I') anekTpoHoB

2. B pany xumuyeckux snemenToB Li-Be-B—C merannuueckue cBoicTBa:

A) ycunuBaroTcs
b) ocnabeBaror
B) He menstoTcs
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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 HENOAAPHON
I') meTanmnuueckoin

5. <{KO.]'II/I‘ICCTBO QJICKTPOHOB B aTOMC; 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 XMMHUECKas 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 CUcCT

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 BOJOPOIHBIX
COETMHEHUH | AJIEMEHTHI PACTIOJI0KEHBI 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 coenuuenns RH4
b) He 00pa3yioT 1eTyunx BOJAOPOIHBIX COEAMHEHUN
B) 1o 3aBepiieHns SHEPreTHUYeCKOro ypoBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu BermiecTB, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoin4ecTBO COCTUHEHNH C KOBAJICHTHOW HETIOJIIPHOMN CBSI3bIO

paBHO
A) Tpem
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b) nBym

B) uerbipem

11. Xumudeckas CBsI3b B MOJIEKYJIAaX {030HA U XJIOPHJIA KAIBLUS; 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 YpPAaBHEHMI pEaKUUH: COCAMHEHUs, 3aMEIEeHUs, Pa3jI0KEHUs,
oOMeHa M peaklMil ¢ y4acTUeM KOMIUIEKCHBIX COCAMHEHUH (Ha MpUMEpe T'UIPOKCOKOMIIIIEKCOB
QTIOMUHMS U 1IMHKA); OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MCIIOJIb30BAHUEM METO]1a
QJIGKTPOHHOTO  OajaHca; ¢  y4acTHeM  KOMIUIEKCHBIX  COSJAMHEGHHWH (HA  TmpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA U AJTFOMUHHUS).

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

- 3ajaHusl Ha COCTABJICHHE MOJEKYJISIPHBIX M HMOHHBIX PEaKIMi C yd4acTHUEeM OKCHJIOB,
KHUCJIOT, OCHOBAaHUW M COJIEH, MOHHBIX PEAKIMH TUIPOJIM3a COJIEH, YCTAHOBJIECHUE H3MEHEHUS
KUCJIOTHOCTH CPEMBL.

CTpoeHue M CBOIiCTBA HEOPTAaHUYECKHUX BelleCTB

- 3ajauM Ha pacueT MacCOBOW JONH (Macchl) XMMHUYECKOTO 3JE€MEHTa (COSAMHEHHUS) B
MoJIeKyJie (cMech).

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

- IlpakTrueckue 3agaHud HAa ONpPEACICHUE XUMHUYECKON AaKTHBHOCTHM BEIIECTB B
3aBUCHUMOCTH BHJIa XUMUYECKOW CBSI3U M TUIA KPUCTAJUIMYECKON PEIIETKH.

- 3amaHisl Ha COCTaBJICHUE YPABHEHHMI XMMHUYECKHX PEAKIHA C YYaCTHEM MPOCTBIX M
CIIOXKHBIX HEOPraHWYEeCKMX BEIIECTB: OKCHUJOB METaJUIOB, HEMETAUIOB U aMQpOTEePHBIX
DJIIEMEHTOB;  HEOPTraHMYECKHX  KHUCIOT, OCHOBaHMH U  aMpOTEepHBIX  THAPOKCHJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOIYYCHUS.

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
BOCCTaHOBUTEIIb.

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) CoHe

B) CH4

Bonpocureinbubie GopMyJIHMpPOBKH:

8. Kakas Macca ykcycHOI KHUCIOTBI TOTpeOyeTcs ISl CUHTe3a dTuianeTrara maccou 140,8
r. Beixon a¢upa npumure paBHbIM 80% OT TEOPETHUECKU BO3ZMOXKHOTO.

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 Jpyrue OUAAKTUYEeCKHE 3aJaHMs, MOTYT BBINOJHATH OOYYaIOUIYI0 H
KOHTpOJHpYIoyto GyHKIMH. Perienue 3a1a4 MOKET OCYLIECTBIAThCA Ha PA3IMUYHBIX THUIMAX U
JTarax 3aHsATHMH.

[IpakTuko-opueHTHUpOBaHHbIE 33JaHUA (KaK TEOpPEeTHYeCKHWe, TaK U PacyeTHHIE),
HalpaBJieHbl Ha pa3BUTUE pPE3YNIbTaTOB OOYYEHHs] OCHOBHOTO MoAyis (pasaensl: «OCHOBBI
CTpoeHHus BemiecTBa», «CTpoeHUE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKHUX BELIECTBY,
«Kunernueckrue U TepMOJMHAMUYECKUE 3aKOHOMEPHOCTU NMPOTEKaHUSI XUMHUUYECKUX PEaKIHil»,
«JlucriepcHble CHCTEMBI») U BBIBICHHE XHUMHYECKOH CYITHOCTH OOBEKTOB IPHPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOEWCTBYET B Ipolecce MPaKTUYECKOH
NeSTeIbHOCTH (MPUKIAIHONW MOTYIIb).

[IpakTuKO-OpHEHTUPOBAHHBIE  3aJaHUsl MOXXHO  ONPENENUTh KaK IeJaroruyecku
nepepaboTaHHbll  (parMeHT  NpodecCHOHANBHOM  AeATeNbHOCTH  crneruanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCs JIeWCTBOBATh B
MPAKTUYECKUX, HETUMUYHBIX, OKCTPEMaJbHBIX W Jpyrux curyauusax. [lpm wu3ydeHun
JUCIUIUIAHBI «XUMUS» PAKTUKO-OPUEHTUPOBAHHbBIE 3aJaHUs IPUMEHSIOTCS 71 aKTUBU3ALIUU
y4eOHO-TT03HABATENbHON JIEATEIbHOCTH O0YYaIOIIMXCS IMYTEM «IOTPYXKEHHs» HX B MPOOIEMbI
XUMHYECKMX HCCIIEI0OBaHUI, BO3HUKABIIMX B MCTOPUM pa3BUTHS HayKHM, WM HMEIOLIMX
IIPAKTUYECKOE 3HAYECHHE IS YEIIOBEKA.
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JlaGopaTopHble pabOTHI SIBIISIOTCS BAXKHON YacThi0 y4eOHOTO Mpolecca Mo AUCIUILTUHE U
CIOoCcOOCTBYIOT (DOPMUPOBAHHIO Y O0YUAIOIIUXCSI YMEHHUH HCCIET0BAThH XUMHUYECKUE TIPOIECCHI U
ABJICHUS (TJIAHUPOBATh W MPOBOJAUTH XMMUYECKHE HKCIIEPUMEHTHI, UCCIEAOBATh BEIIECTBA U
MIPOBEPSATH TUIIOTE3bI, 00PA0ATHIBATE U UHTEPIIPETUPOBATH PE3YIbTAThI SKCIIEPUMEHTOB).

[Tpumep mabopaTropHO pabOTHI

Pazgean 4. CTtpoenue u cBoiicTBa opranudeckux BemiecTs. Jlaboparopuas padora 3.
«IlosryyeHue 3THJIEHA U U3yYeHHE ero CBOMCTBY»

Hassanue teMEbl Tema 4.2. «CBOWCTBa OPTAaHUYECKUX COCTUHEHUI»

PesynbTar 00yuenus YcraHaBnuBaTh 3aBUCHUMOCTh  (DU3HKO-XMMHYECKHX CBOWCTB
OPraHUYECKHUX BEIIECTB OT CTPOEHUS MOJIEKYJI

OO01ue KOMIIETCHIIMT OK 01, OK 02

1. Bonnpocs! a5 1onycka K 1adopaTopHoii padore

a) chopMyIUpyHTE 1IeTb TUTAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsICHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCHUTCS ITHUJICH;

B) 00BACHUTE, KAKUMU XMMHUYECKMMHU CBOMCTBAMH 00JIafal0T BEIIECTBA JAHHOIO KJlacca,
KaKHMe KaueCTBEHHbIC PEaKIMH I UX OOHApYKEHUS UCTIOIb3YIOTCS;

r) OOBSCHMTE, KaK MOXKHO IIOJIy4YUTh BELIECTBa JaHHOTO Kjacca COEJAMHEHHH B
71a00paTOPHBIX YCIOBUSX;

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

€) MEepPEeUncIUNTe OCHOBHBIE acHEKThl COOIIOJCHMSI TEXHUKH 0€30IacHOCTH MpHU padore C
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMH (KOHLEHTPUPOBAHHAs CEpHas KUCJIOTa),
HarpeBaTeJIbHBIMU MPUOOpamMu (CIUPTOBKA).

2. IIpoBeaeHnne onbITOB

Oo0opynoBanue u mocyaa PeakTuBbI
1. CrexnsiHHBIE TPOOUPKU 1. KonnenrpupoBanusiii pactBop H2SO4
2. lratuB mis mpoOUpOK 2. DTHIIOBBIA CITUPT
3. CmmproBka 3. PactBop KMnO4
4. Chouuku 4. bpomHas Boga
5. Tlecok
AnroputMm nposeaeHnsi onbiTa Ne 1 Bonpocsl u 3aganus
1. Iloay4uTs 3TUJIEH AeTHApaTalueil STHIOBOIO CIIUPTa, 1. YTo mpoucxoauT B
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00HaApPYKUTh €r0, U3YYUTh €r0 CBOICTBA.

1.1. B mpoOupky HaMUTH 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOXKHO H00aBUTH 6—9 MII KOHIIEHTPUPOBAHHON CEPHOI
KHCJIOTHI. 3aT€M BCHINIaTh HEMHOTO IPOKAJIEHHOTO TIecKa
(TIeCOK MJTM MEJIKHE KYCOYKH MEM3bI BBOST JJIsl TOTO, YTOOBI
IPEOTBPATUTH TOTYKH JKUIKOCTHU NP KUTICHUH ). 3aKPBITh
npoOUPKy MPOOKOIA ¢ ra300TBOTHON TPYOKOIi, 3aKpEIUTh €€ B
IITAaTHBE U OCTOPOXKHO HArPeTh COJACP)KUMOE IPOOHPKHU

(puc.1)

Brz KM“()“

1.2. OcTop0’XHO, paBHOMEPHO HArPETh CMECH.

1.3. B apyryto npobupky Hanente 2—3 M1 pa30aBIeHHOTO
pacTBOpa MepMaHraHara Kajuus, ¥ IPOIyCTUTE Yepe3 HEro
ras.

1.4. B TpeTbio npoOUpPKY HATUTH 2—3 M OPOMHOI BOJBI,
OIYCTUTh Ta300TBOJIHYIO TPYOKY /10 JTHA 3TOW MPOOUPKHU U
IPOIMYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIOLIUICS ra3.

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

npobupke? Uro Habmogaere?
2. K xakomy THITy
XUMHYECKUX PEaAKIUU
OTHOCSITCS 3TU IIPOLECCHI?
Kaxk Ha3biBarorcs?

3. Kak MeHsieTcst okpacka
pactBopoB? ITouemy?

4. KakuMm miameHeM ropuT
stuieH? [louemy?

5. CocTaBUTh ypaBHEHUS
MIPOTEKAIOIIUX ITPOLIECCOB.
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C,H;O0H (aTuio-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3yJbTAaTOB ONBITOB

1. TlpoaHasm3upoBaTh COOTBETCTBHE IOJIYUYCHHBIX PE3YJIbTATOB CIIOCO0AM TOJIYYCHUS
HENpeeNbHBIX YTIEBOIOPOAOB psijia dTHIIeHA (ankeHoB). CrenaTh COOTBETCTBYIOIIHI BBIBO/.

2. ChopmynupoBaTh BbIBOJ O (PU3MKO-XUMUYECKUX CBOMCTBAX ATHIICHA.

3. CopmynupoBaTh BBIBOJ O CLIOCOOAaX OOHAPYKEHUSI STUIICHA.

4.2.2. OueHo4HbIe cpecTBA PYOeKHOT0 (TeMAaTH4YeCKOr0) KOHTPOJIS M0 AUCHHIIHHE
«XuMHD)

Py0OexHbiil (TeMaTHUeCKHil) KOHTPOIb MO JUCHUIUIMHE «XHUMHUS» IPOBOAUTCA B Gopme
KOHTPOJIBHBIX paboT MO pa3jiesamM OCHOBHOI'O MOAYJISI Ha OTJIEIbHBIX 3aHATHIX, KEHCOB.

KoHTtposbHbIe paboThl OCYIIECTBISIOTCS METOJOM TECTUPOBAHMS.

IIpumep KOHTPOJILHOM PadoThI B (hopMe TeCcTOBBIX 3aJaHuil 1O pa3geay «CTpoeHue
U CBOICTBA OPraHMYeCKHUX BEIIECTB)

1.BemecTBo, cocTaB KOTOPOI'O BhIpaXKeH MOJEKYIspHOH (opmynoit C3Hg oTHOcHTCS K
KJIaccy:

1) apenbt

2) ankaHsl

3) ajKeHbl

4) anKUHBI

2.Ha3Banue BemiecTBa, popmyna kotoporo: CHz-CH(CH3)-CH2-CH2-OH

1) 6yranon-2

2) neHTaHon-2

3) 2-metunbOyranon-4

4) 3-meTunoOyranon-1

3.BemectBo, nmeromiee popmyny CH,=CH, Ha3wpiBaeTcs:

1) Tomyoun

2) aTuneH

3) rnmuuepuH
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4) nponaHo

4. BemecTBo, Ha3BaHWE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMEET (GOpMYITy:
1) C;HsOH

2) (CH3)NH

3) CH3-CH,-COOH

4) C3HyOH

5. ns ankaHOB XapakTepHa peaKius:

1) mpucoenunenus Ho

2) XJIOpUPOBAHHUS Ha CBETY
3) obecnBeunBanus pactBopa KMnOy

4) nonuMepu3auu

6. MeTtaHous pearupyer c:

1) HaTpuem
2) Boso#

3) BogopoaoM
4) MeTaHOM

7. YKCYCHEUI KHCJIOTA BCTYIIACT B PCAKIIUIO C:
1) AgNO;

2) NaCl

3) Na,CO3

4) H,0

8. BepHbI /11 yTBEpKICHHUSA:
A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSIBIISIFOT TOJIBKO OCHOBHBIE CBOWCTBA
1) BepHO TONIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a yTBEpKIECHUS

4) HEBEPHO HU OJTHO U3 YTBEPKICHUM

9. Vpasuenune xumuueckoit peakiuu C,Hg+Cl,—CoHsCI+HCI sBnsierces:

1) peaKuI/Ieﬁ 3aMCIIICHUA, HpOTeKaIOH_[eﬁ 10 PAAUKAIIbHOMY MCXAaHU3MY

2) peaKuI/Ieﬁ IMPUCOCANHCHUA, npOTeKa}omeﬁ 10 paaAuKaJIbHOMY MCXaHU3MY

3) peakuueii 3aMeleHus], MPOTEKAIOIIEH M0 HOHHOMY MEXaHU3MY
4) peakiueit mpucoeInHEHNS, MPOTEKAIOIIEH M0 HOHHOMY MEXaHU3MY
10. B peakmuio «cepeOpsiHOrO 3epkanay (C aMMHAYHBIM PAcTBOPOM OKcHIia cepedpa)

BCTYNAET:

1) aTanon

2) rimoko3a

3) rnmuuepuH

4) kpaxman

11. VYcraHoBHTE COOTBETCTBHE MEXKIYy Ha3BaHMEM BEIIECTBA U KJACCOM (IpYMIOif)
OpPraHUYeCKUX COeTMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIIIEHKHUT.
HasBanue BemectBa
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A) CH;COOH

b) CH3-CH,-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH,-OH

Kiacc oprannueckux coeuHEeHH
1) 0IHOATOMHBIC CITUPTHI

2) yIIIeBOIbI

3) kapOOHOBBIE KHUCIIOTHI

4) apomMaTHYECKUE YTIEBOJOPOIbI
5) HenpeeNbHbIE YIIIEBOAOPO/IbI
6) nipeieNIbHbBIC YTIEBOAOPOIbI
12. B cxeme npeBpalieHuit
1500°C Caxr +Br,
CH4—X1—06em301— X5

BEIIECTBAMH X1 M X2 COOTBETCTBEHHO SIBJISIFOTCSL:
1) aneruicH

2) aTUNeH

3) 6pomOeH30I

4) xyopOeH30IT

5) dbenon

6) IMKJIOTEKCaH

13. Ckonbko TUTPOB BoAopoaa morpedyercs s oOpasoBanus 10,2 T 3TUIOBOTO CIUpPTa
U3 alleTalibJIeTua, €CIU BbIXOJ NPOAYyKTa peakiuu coctaBiuseT 80%?

1)6,2 1
2)3,1n

3)12,75 1
H112 7

Keiicbl Hcmnonb3yroTcsi B KauecTBE OLIEHOYHOI'O CpEACTBa B pasfene § MNPHUKIIAJAHOTO

MOAYyJd, HUX COACP)KAHUC OIPCACIACTCI C YUYCTOM

oOpasoBatenbHON porpamMmMel CITO. IIpumepsbl BO3MOKHBIX T€M KeHCOB:

1. IloTrennenue KIuMara u BI)ICBO60)KI[€HI/IG ra3oBbIX THAPATOB CO IHA OKCaHaA.

2. bynyiume MaTepualsl Ui aBUa-, MalllmHO- ¥ TPUOOPOCTPOCHHUSL.
3. HoBble MaTepuaisl Ajisl COTHEUHbIX OaTapei.
4. JIekapcTBa Ha OCHOBE PaCTUTENBHBIX IIPENAPATOB.

5. XuUMHUYECKHE DIIEMEHTHI B )KU3HU YEJIOBEKA.

6. BonopoaHnas sHepreTuka.

IIpumeps! KeicoB:

Keiic Nel. «X710p B KM3HH 4YeJIOBEKA»

B Slmonum oObenuHeHHBIMH cuidaMM  HalMoOHaIbHOTO  MHCTHTYTa
[TpedextypHoro ynuepcutera CHI3yoku ObLIIO MPOBEIEHO UCCIIEOBAaHUE. YUCHBIE BBISICHUIH,
YTO €CTECTBEHHBIE OPraHUUYECKUE BEIIECTBA BCTYIAIOT B PEAKLUIO C XJIOPUPOBAHHON BOJIOH U3-

HpO(l)eCCHOHaHLHOﬁ HAIIPpaBJICHHOCTH

3I0POBbSI U
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1oJ KpaHa, oOpa3ysl OlacHbIE COCIMHEHHsI, KOTOPbIE MOTYT CIY>KHUTh NMPUYHMHON paka. Takue
coeMHEeHUs HasbBatoTCs MX, 1O ecTh «MyTtareH ukc» uinm «HeusBecTHbIN MyTareHn».

3anaHus:

1. [Ipennoxkute ciocoObl YMEHBIICHHUS SIZIOBUTOTO BIIMSHUS XJIOpPA B MUTHEBOM BOJIEC HA
OpraHu3M 4YeJI0BEKa.

2. Ucxons W3 CBOEHW J>KU3HEHHOW NPAKTUKH, MPUOIM3UTEIBHO PACCUMTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIB3YETE B TEUEHHE IHS U JIUIS1 KAKUX LieJIen?

3. Kakue opransl yenoBeka O0JbIIIE BCETO CTPAIAIOT OT BO3ICUCTBHS XJiopa?

4. Kak BiMsieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA IIPU KyIIaHUU?

5. Haiigure nomomHUTENpHYI0 MH(QOPMAIMIO O 3aMEHE XJopa MpH o0e33apakuBaHUM
BOJIBI.

6. UccnenyiiTe pa3uyHbie TOBAPHl OBITOBOW XMMHH B CBOEM jaoMe. COCTaBbTE CITMCOK
XJIOpPCOAEPKAIINUX COSAMHEHUHN, YKaKUTE Mepbl 0€30MaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uiun — mar B Oyayuiee»

AptomoOunn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIUBHBIX 3JEMEHTAaX €34T [0
noporam EBpomber ¢ 2009 roma. B 2011 romy Honda mpucoenmHmiace kK eBpomneiickomy
napTHepcTBY skoioruunoi sHeprun (Clean Energy Partnership), mocie dero BeiBena Ha mepBbIi
MJaH TPOU3BOJICTBO DJKOJIOTMYECKH YHUCThIX aBTromoOwmieid. A Ha Ilatom MockoBckoM
MexaynapoaHoMm aBrocaioHe BA3 mpencraBui cBoro HOBHHKY «Jlama-AHTIm» ¢ GauioHamMu
BOJIOPOJIa U KHCIIOpO/Ia.

SagaHus:

1.I[Touemy MHOTHE aBTOMOOMIIbHBIE KOMITAHUU pPa3padaThIBalOT aBTOMOOUITH, paboTarolue
Ha BOJAOPOJHOM TOIUIMBE?

2.Kak BbIXJIOMHBIE Ta3bl aBTOMOOWJEH, paboTalomUX HA YIIEBOJOPOAHOM TOIUIHBE,
BIIMSIOT Ha 3J0POBbE YeJIOBEKa?

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

4. HaiiguTe NOMOJHUTENBbHYIO HHPOPMAIIHUIO 00 UX YCTPONCTBE.

5.Ecnu B Barieit ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOMIIU, MOJCYUTANTE, CKOIBKO
NpUOIU3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOW MapKH UCII0JIb3YeTe €KEIHEBHO.

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

4.2.3 OueHOuHbIE CPEACTBA TPOMEKYTOUHOM aTTECTALMHU 110 AUCLUIIINHE «XUMUS»

[TpomexyTouHass KOHTPOJIb MO JAUCLUUIUIMHE «XUMUS» MPOBOJAUTCSA B BUAEC MMCbMEHHOM
UTOr0BOIl KOHTpPOJbHON padorbl. KoHTponbHas paboTa BKIIOYAeT TpU TUMNA 3aJaHuii: 1)
TEOPETHYECKOE 3aJaHME€ B BHUIE BOIPOCA U3 TEOPETHUECKOTO COJEPkKAHUS OCHOBHOIO H
MPUKIATHOTO MOJYJeH; 2) MpPaKTHYECKOEe 3aJaHue (COCTaBIICHHE YpPaBHEHUN XUMHUUYECKHX
peakuuii C ydacTHEM HEOPraHMYeCKHX WJIM OpPraHWYeCKUX BEIIECTB, B T.4. IIEMOYEK
IpEeBpallCHU 1 Ka4eCTBEHHBIX Peaklnil 0OHApYKEHUS; XUMHUUECKUX (POPMYJI HEOPraHMUECKUX
Y OPraHMYECKUX BEILECTB, B T.U. CTPYKTYPHBIX; 33JaHUsI 1I0 HOMEHKJIATYpe HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB; OLEHKA M3MEHEHHUs CKOPOCTH XMMHYECKOW peakLMU W HalpaBlIEHUS

CMCHICHUSA PaBHOBECHUA C HCIIOJB30BAHUCM IIPHUHIHIIA He-HlaTenLe; OI€HKa XWMHYCCKOI'O
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cocTaBa ¥ 00OCHOBaHHE NMPUMEHUMOCTH 00BEKTa OMO- WM TexHochepsl U T.11.); 3) pacueTHas
3a7aya (pacyeTsbl MO YPaBHEHHUIO XUMHUYECKHUX pPEaKIMi, pacueT MaccOBOM 01 (Macchl)
XUMHUYECKOTO 3JeMeHTa (COeIMHEHMs) B MOJIeKyJie (CMecHu); oOmpelejeHue MpocTeuiien
(hOopMyITbI OPraHUIECKONM MOJICKYITBI, UCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %); pacyeThl TETIOBBIX
3¢ (}PeKTOB XUMUYECKUX pPEaKIMif; pacyeTbl 3aBUCMMOCTH CKOPOCTH XMMHYECKOW peakluud OT
KOHIEHTPALlUU U TEMIIEPATYPhI U T.I1.).

[Tpumep BapraHTa KOHTPOJIBHON paOOTHI.

3aganue 1.

Kakoil pacTBOp HCHONB3YIOT I KAaueCTBEHHOW PpEAaKLUUU OIpPEACIICHUs XJIOPUIOB,
Opomu0B, oauaos? Hanummure ypaBHEeHUs peakiyil 1 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpaleHnui.

C,HsOH A1203:400°_, 51 KMnO4, H20,0-20°_ 5 HBr(ws6.t_, 3t yopyn o\ CoH,O

[IponuiuTe Bce peakiuu U onpeaeanTh Bemectra X1, X2, X3.

3amanmue 3.

Onpenenute MaccoBble TOJIU XUMHUYECKHX 3JIeMEHTOB B okcuue amomunus Al,Oz u
BBIPA3HUTE UX B MPOILICHTAX.

5. YCJIOBUS PEA/IU3ALIAU ITPOT'PAMMBI IUCIHITUIIJIMHBI

5.1. Jlns peanu3zanuu mporpamMmbl yueOHOU TUCIHILIMHBI JOJKHBI OBITH MPETyCMOTPEHBI
CJIEYIOIINE CTICIMAIbHBIE TTOMEIIICHMUS:

Jnst peanuzanuyl MporpaMMbl TUCHHUIUIUHBI JODKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIINE

crelManbHble MOMEIIeHUs: Y4eOHbIH KaOMHeT XMMHUM W/HMIM y4yeOHOM XMMHUYEeCKOH
1a00paToOpUH.

OobopynoBanne  y4eOHOro  kaOmHera  (HarJIsAHbIe  MOCOOHA): HaOOPBI
IaPOCTEPKHEBBIX MOJIeNIeN MOJIEKYJ, MOJIEIH KPUCTAJUIMYECKUX PELIETOK, KOJUIEKIIUU MPOCThIX
U CJIOKHBIX BEILIECTB W/WJIM KOJUJIEKLIUHU MOJUMEPOB; KOJJIEKIHS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuia MenpeneeBa, yaeOnbie (GuUiIbMbl, IIUGPOBBIE 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacrBa o0y4eHUsI: KOMIBIOTEp C YCTPOMCTBAaMHU BOCIPOU3BEIEHUS
3ByKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C OJKpPaHOM, MYJIbTUMEAMIHAs JI0CKa, yKa3Ka-
IIPE3EHTEP AJIS IPE3CHTALUM.

O0opynoBanne adoparopuu u pado4yux mect Ja0OpaTOPpMU: MEH3YPKH, IHIIETKH-
KaIeJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbl, IPEIMETHbIE M MOKPOBHBIE CTEKJa, IJIAHIIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH,
pe3nHOBBIE MPOOKH, (HOHAPUKH, HAOOpP pPEAaKTUBOB, CTEKJISHHBIC MAaJIOYKH, IITATUBBI JJIs
pOoOUPOK; MEPHBIE IIMIIMHAPBI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JIEIUTEIbHBIC IMITHHIPUICCKHE
(50-100 mu1), cTymku ¢ eCTHKOM, GappopoBbIe YaIIKH, MUAHIETHI, QUIBTPHI OyMaXKHbIC, BaTa,
MapJiisi, 4YacoBbl€ CTEKJIa, 3JEKTPOIUIUTKHU, JIabOpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEIKU,
CIHMYKH, TPUOOp 7S TOIYy4EHHUs Ta30B (WK MpoOUpKa ¢ Tra300TBOJHOM TpyOKoil), Aepikarenu
JUIS TPOOUPOK, CKIISIHKH JUIS XpaHEHHs PEaKTHBOB, pa3faTOYHbIC JIOTKH; XUMHUECKHE CTAKaHBI
(50, 100 u 200 mu1); mmaTeny; MUHIETHI; TUTeIbHBIE ULl CEKYHIOMEPHI (TaliMepsl), MEpHbIE
npobupku (Ha 10-20 mm) u MepHsle konObl (25, 50, 100 u 200 mm), BogsHas OaHs (Wau
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TEPMOCTAT), CTCKJISHHBIC MAJIOYKH; KOHUYECKHEe KoJOblI ans TturpoBanus (50 m 100 mo);
MHAMKATOpHBIE TIOJIOCKU s onpeneneHus pH u craHgaprtHas MHOUMKATOpHAs IIKaja;
YHUBEpCaIbHBIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (wim go3aropsl Ha 1, 5 u 10 mu), OropeTku
JUIS TUTPOBAHUS, MeTUIMHCKKE mmpuilsl Ha 100—150 mi1, 1abopaTtopHble H/HIN aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmbHbIi mikad, u ap. 1adbopatopHoe 000py10BaHUE.

6.UndopmanmorHHoe odecrnieyeHne peajn3aniu NporpaMmmal

Jns peanuzanuyd TporpaMMbl  OMOIHOTEUHBIH (OHI 00pa30BaTENLHONW OpPraHU3aALUN
YKOMIUICKTOBaH II€YaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTeNbHble M HH()OPMALMOHHBIC
pecypchl, peKOMEHIOBAaHHBIC Ul HCIIONB30BAaHMS B 00pa3oBaTeNbHOM Mpollecce, HEe CTapiie
ISITH JIET C MOMEHTA U3/aHusl.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUA
1. AundunorenoBa, WM. B. Xumusa: y4eOHUK © TPAKTUKYM JUIS  CPEIHETO

npodeccuonanbHoro odpaszosanus / M. B. Audunorenosa, A. B. badbkos, B. A. [lonkos. — 2-¢
u3a., uchp. u npon. — Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Hleronuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxomeckmii, A. b. Xumusa: yueOHMK W  TPAKTHKYM JUIS  CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
non. — Mocksa: U3parensctBo IOpaiit, 2022. — 507 c.

4. Xumus: ydeOHUK A cpenHero npodeccuonanbHoro oopasosanus / FO. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan; nox o6meii penakuueit I'. H. ®aneeBa. — 2-¢
u31l., nepepad. u gomn. — Mocksa: M3aarensctBo KOpaiit, 2022. — 431 c.

6.2. OcHOBHBIE YJIEKTPOHHbIE U3AHUS
1. hvsh.ru — XXypuan «Xumus B IIKOJIE.

2. https://postnauka.ru/themes/chemistry — neximuu mo xumuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-nomymsipHbIii POEKT «IJIEMEHTBI OOJBIION
Hayku» ((pusuka, XuMus, MaTeMaTHKa, aCTPOHOMHUS, HAYKU O >KU3HM, Hayku o 3emie). HoBocTtu

HayKH, KHUTY, HAYYHO-TIOMYJISIpHBIE CTaThH, JIEKLIUHU, SHIIUKIIOTIEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHo-niomyssipHoro xypHana «llorenuuany». XKypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —
paszzaen «Xumus».

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

CaiiT HaygyHO-TIOIYJISIPHOTO JKypHaiia « XUMHS U Ku3HbY. JXKypHan m3maércs ¢ 1965 r.

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

OTKpbITas 35eKTpoHHast OMOaHoTeKa XumMHuyeckoro nopraiga «Chemnet», cogepkut yueOHbIe U
MH(}OpPMallMOHHBIE MaTepUaIbl JJIs NIKOJLHUKOB U yuuTenel. B Heil MOXHO HaliTH y4eOHUKH 110
o0mIeil 1 HeOpraHW4ecKol XUMHUH, OPTaHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuanbl, a TaKxkKe
3aJaud XMUMHUYECKHUX OJIMMIIMAJl C PEIIEHUSMHU, 3aJa4yd BCTYNHUTENIbHBIX 3K3aMEHOB JUIS
aOUTypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarnmonneie Matepuanbl 00 oiauMmIragax: MOCKOBCKOW TopojacKoi, Bcepoccuiickoi,
MenaeneeBckoil, MexanyHapoaHoi. [IpuBeneHsl 3a1auu TEOPETUUECKUX U AKCIIEPUMEHTATbHBIX
TYpOB, TOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpaduu nmodeauTene.

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

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

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

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

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

Hanéxnas cmpaBounas wuH(OpMamus O XUMHUYECKMX DJJEMEHTaXx W HUX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

Pycckosi3pIuHBIi CallT O CBOMCTBAX XMMHUYECKUX SJIEMEHTOB.

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

HexomMepueckuil cailT oHnaiH-00pa30BaHus, COAEP)KUT MHOTO MHTEPECHBIX 00pa30oBaTeIbHbBIX
KYpCOB U BUJCOJEKUUN AJI IIKOJBHUKOB, CTYJ€HTOB U yuuTene. ECTb HECKOIBKO KypCcOB IO
XUMUH.

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

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

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

[TopTan no opraHMYeCcKOil XMMUY HA AHTIIUACKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XMMHUU: KJIaccu4ecKue yueOHUKH, CIIPAaBOYHHUKH, SHIIUKIIONEIUH, TOUCK OPTaHUYECKUX U
HEOPraHWYECKUX PEaKLUi, COCTABICHUE YPABHEHUM PEaKIIHil.

15.  http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIA TPAKTHUECKOM paboTe B 1abopaTopuun

6.3. JlonoJTHUTEIbHbIE€ HCTOYHUKH
1. Xwumma. 10 «kmacc. VYruyOnéuueli  ypoBeHb : yueOHuK/ B.B. Epemun,

H.E. Ky3pmenko, B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.:
[Tpocsemienue, 2022. — 446, [2] c.: wI.

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

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

4.  Meronuyeckoe mnocodbue k yueOHuky B. B. Epemuna, H. E. Ky3bsmenko,
B.W. Tepenuna, A. A. [IpoznoBa u ap. «Xumus. YrayOneHHslii ypoenb». 10 kiacc / B. B.
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Epemun, AA. Hpo3nos, n.B. Epemuna, B. n. MaxonuHa,

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

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

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

7. UYepnwuxosa, H. 0. Xumust B 10CTyITHOM H3JI0KE€HHH: yaeOHOe mocodue s cno / H.
1O. YepnukoBa. — 2-e uza., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: amekTpoHHBIN // JIaHb: 351eKTpOoHHO-OMOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/195532 (nata obOpamenus: 14.10.2022). — Pexum poctyma: ans
ABTOPH3. MOJIb30BATEIICH.

8. [eBnunpina, JI. B. Xumus: yuebnoe nocobue / JI. B. llleBuunsina, A. M. AnapHes.
— HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 3/1€KTPOHHBIN
/I Jlanb: snekrpoHHO-OMOnmoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505
(mata obpamenus: 14.10.2022). — Pesxxum moctyna: Ijist aBTOPU3. TIOJIB30BaTEIICH.

9.  bmunos, JI. H. Xumust: yuebuuk mist CITO / JI. H. baunos, U. JI. Tlepdunosa, T. B.
CoxonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texct: snexkTpoHHbI // JlaHb: 31neKTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata obOpamenus: 14.10.2022). — Pexum poctyma: ans
aBTOPH3. M1OJIb30BATENEH.

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

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

12. Pe3nukoB B. A. COopHUK yImpaKHEHUH M 33aJa4 MO OPraHMYeCKOW XUMUU: ydeOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

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

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

15. Tabpuensa O.C. Xumusa npnsg mnpodeccuid M CHEeNHATBHOCTEH TEXHUYECKOTO
npodwiis: yueOHUK JUIs CTYH. yupexaeHuil cpea. mpog. oopazosanus / O.C. I'abpuemnsn, U.I.
OctpoymoB. — 4-e u3f., crep. — M. : U3narenbckuii neHTp «Akagemusy», 2017. — 272 c.
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