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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI:

YueOHast TUCIUILTIHA « XUMHUS» SBISIETCS 0053aTENIbHON YacThi0 00111e00pa30BaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTelNbHON NPOTPaMMbI 0 CHEIHMAIBHOCTH
54.02.01 du3aiix (1o oTpacisim).

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero ooOpazoanusi ¢ yderom DPI'OC CIIO mo cnenmanbHOocTH 54.02.01 JImzaiin (mo

OTpacisiM).
Jlucuunnuna Hanpasiena Ha popmupoBanue OK mo 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 3HAaHUA 00 W3MEHEHMH KIuMaTa, MPUHIMIBI OepexINBOro
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, IUIAHHUPOBATh W  CAMOCTOSITENIBHO  BBINOJIHATH — TaKyHO
JIESITEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npoPecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATEBHO (OPMYJIIMPOBATh 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, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHNUS, OMOJIOTMUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENbHBIE, DJK30-M OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOrOo 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 M MPAKTUUCCKOMN JCSITEIILHOCTH YEIOBEKa,;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB M MX IPEBPALICHUN; BBISABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUMU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOU U MPHUKIATHON XUMUU U TPUBHAIbHBIC HA3BaHWS BOKHEUIIINX BEIIECTB (ITHUJICH,
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] XHUMHUYECKHX
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 TIpyIIaM COECIMHEHUH, XapaKTepu30BaTh 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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- copMHUpPOBATH 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 000CHOBAaHHOTO 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; UCIOJIb30BATh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BELLECTB MpPHU HArpEBaHUM, IOJYYEHHE STUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAaYECTBEHHBIE 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 HKCIEPUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIMIO, 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 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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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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2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pAa3/iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE colepKaHune
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHele  50€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XUMHYECKOM  CBS3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYEeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IpakTHYecKHe 3aHITHS
Nel. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKOM CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMHUYECKUX (DOPMYJ JBYXATOMHBIX COEIMHEHHMH (OKCHIOB, CYJIb()HUJIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEePUOJNYECKAM M3MCHEHHEM CBOMCTB XHMHUYECKUX DIICMCHTOB M MX COCJMHCHHN B COOTBETCTBHH C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M Ta0MIa  [Ne2, Tlepuomuueckas cucTeMa XuMHUeckux oiementoB JLU. MeHjeneesa. ®H3NUeCKnii CMBbICT
AW Menneneesa |[Teppommueckoro 3akona JILM. MeHzueneesa. 3aKOHOMEPHOCTH W3MEHCHHMS CBONCTB XHMHYECKHX
3JIEMEHTOB, O0OpPa3yeMBIX HMMH TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHHEM 1

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

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

OK-1
Pa3nen 2. Xumnueckue peakiuu
OK-7

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

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

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

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

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLM METOJIOM 3JIEKTPOHHOIO

O6ananca. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipoleccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

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

[0 YPaBHEHUSIM XMMHYECKUX peakuuidl. Moip Kak eauHUIa KOJIMYeCTBa BeulecTBa. MomsipHas macca.

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

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

(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
OIIEKTPOIIUTHYECKR | Tegpernteckoe obyuenue OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus anekTposuTUdecKOl aucconranuu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiuu 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
pacTBOpoOB. 3a/1aHNsl HA COCTABJIECHUE HOHHBIX pPEaKIM
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. Knaccupukanus HeOpraHMUeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocCBs3b
HCOPTaHMHCCKUX | peopranndecknx BemecTB. ATperaTHble COCTOSHHS BemlecTBa. Kpucrammumueckue ¥ aMopgHEIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJSpHas, HOHHAs, METaJUIMYecKas).
3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THMA KPHUCTALUTUYECKOH PEIIETKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHUYECKOH CBS3M U TUMNA KPUCTAUIMUECKOW PELIETKH.
[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) miu TpuBHaNbHOM HOMEHKJIATYpeE.
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
JIESATEIbHOCTH YEJI0BEKA
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 aMMOHMUS
. OK-1
Pasznen 4. CTpoeHue M CBOICTBA OPraHN4YeCKUX BeleCTB OK-7
Tema 4.1. OCHOBHOE co/Iep:KaHue OK-1

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

12
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— KHUCJIOPOACOAEpIKaIle COeTUHEHNs (CIUPThI U (PEHOIbI, KApOOHOBBIE KMCIOTHI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHTIHUKOJS, TIUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCJIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOJNEKYIspHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCAaMM OPraHUYECKUX COeIMHEHUH
IIpakTnyeckune 3aHATHSA
Ne7. CoiicTBa OpraHMYECKUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAYyHapoIHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHbI, AJKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAErHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUM C
y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIIE MO MPEAJIOKEHHBIM IENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEIMHEHUH IO TPHUBHAIBHOM MM MEXIyHApOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnasi padora
Ne3. Jlabopatopnast pabota “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 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 KAa4eCTBCHHBIX peaknwidi. [leHarypamms Oenka mpw HarpeBaHwd. l[BeTHBIE peakIuu
0enkoB. BO3HUKHOBEHHE aHAJIUTHUECKOTO CHUTHANA C TOYKH 3PEHHS] XUMHUYECKHX IPOIECCOB MPH
MIPOTEKaHUN KaYECTBEHHON PEaKI1H, TO3BOJISIIOIIEH HACHTU(PUIIMPOBATH NPEATIOKEHHbIE OPraHUYECKHEe
BEILECTBA
. OK-1
Paspean S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKuuid OK-7
CxkopocTb OcHoBHOE coaep:xaHue OK-1
XUMHYECKHX OK-7
peaKITHiL. Teopernueckoe o0yueHue
XuMHu4ueckoe CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMuYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOUIUX BEIIECTB,
paBHOBECHE KOHIICHTPAllUA PEArHpyrOIIMX BEIIECTB, TEMIEPATYPhl W IUIONIAJAM PEAKIHOHHOM ITIOBEPXHOCTH.
TemnoBsie A (HeKTH XUMUYECKUX PEAKIIU. DK30- H SHIOTEPMHUUECKUE, PEAKIIHH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(hakTOpoB (KOHIIEHTPAIIUS PEAreHTOB WU MPOIYKTOB PEAKIINH, JaBlICHUE, TEMIEpaTypa) Ui CO3IaHUS
ONTUMAJIBHBIX YCJIOBUM MpOTeKaHUs XuMuieckux npoueccon. [Ipunnun Jle [larense
IIpakTHYecKkue 3aHATHA

14




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(E@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 15
Ne9. Pemienve nmpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha aHauu3 (aKTOpOB, BIMUSIOUIMX HA U3MEHEHHUE
CKOPOCTH XMMHMYECKON PEaKIMH, B T.4Y. C MO3UIMNA IKOJIOTMYECKH 1eIecO00pa3HOro MoBeICHUs B ObITY
U TPYJAOBOM JI€ATEIHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJHOMN Cpebl.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HAXOXJCHHUS HANpPaBJICHUS CMELIECHUS PpABHOBECHS XUMHUYECKOW peakuMM U aHaiau3 (akTopoB,
BJIMSIIOIIUX HA CMEIEHNE XUMUYECKOT0 paBHOBECHS
OK-1
Pa3neu 6. PactBopsI OK-7
TeMma 6.1. OcHoOBHOE co/lep:KaHue OK-1
Tonsrue o TeopeTnueckoe odyueHmne OK-7
pactsopax PactBopenne kak (u3MKO-XUMHUYECKUU mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBasgs 101s pacTBOpeHHOro BemecTBa. (CMbICH MOKa3zarens MPeaeibHO
JIOITYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€30I1aCHOCTH.
[IpaBuna 5KOJIOTMYECKH IE1eCO00pPa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH NEATENBHOCTH B LEJSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JAEHCTBUS HA KUBbBIC
OpPraHMU3MBI ONPEECIICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, UCIOJIb3yeMbIE B OBITOBOU U
ITPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE colepKaHne OK-1
Hccnenosanne JlaGopaTopHbie 3ansTHS OK-7
CBOUCTB pactBOpoB (nes, JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOBY.
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoM, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKa OK-1
Xumusi B OBITY B |OcHOBHOE colepiKaHue OK-7
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npou3BoAcTBeHHOM | TeopeTnyeckoe odyyenne
JACATCIILHOCTH Hogelimme 1oCcTHXEHUST XUMAYECKONH HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XuMuu B oOecrieueHur
YCJIOBCKA 9KOJIOTHYECKOH, SJHEPTeTUIECKON U MUIIEBOM 0€30NaCHOCTH, Pa3BUTHH MEIUITMHEL. [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 aHanu3 KecOB O MPUMEHEHWHM XUMHUYECKUX BELIECTB U TEXHOJIOTHH C ydyeToM Oymymieit
nmpoecCHOHATLHOM ~ JEATEIBbHOCTH MO  TeMaM:  BAKHCWIUE  CTPOUTEIIBHBIC  MaTepHUaIbI,
KOHCTPYKLMOHHBIE ~MaTepualbl, KpAacKW, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HAaHOMAaTEepHUaabl, TEKCTUJbHBIC BOJOKHA, WCTOYHHUKMA DHEPIUM, OPraHUYECKUE U MHUHEPAIbHbBIC
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.
3ammra: [IpencraBnenue pe3ynbTaToB penieHus: KeMcoB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen
IIpoMe:xxyTOo4YHast aTTecTallUs 0 AUCHMILIMHE (AU epeHIMPOBAHHBIN 3a4eT) 2 cemecTp
Bcero 46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylibTaTaM OCBOCHHUS XUMHH  SIBISIETCS
c(OpPMHPOBAHHOCTh y 00YUAIOMINXCSI YMEHUN UCCIIEI0BAaTh XUMUYECKHE MTPOLECCHI U SBJICHUS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE IKCIEPUMEHTHI, UCCIEA0BaTh BEIIECTBA U
IPOBEPATH TUIIOTE3bI, MHTEPIPETHPOBATH PE3YJIbTAThl IKCIIEPUMEHTOB, IPOBOIUTH PACUETHI 110
XUMHUYECKUM (DOopMylnaM M ypaBHEHHUSM XHMHUYECKUX PEaKIUil, MPOrHO3UPOBATh MOCIEICTBUS
XUMHUYECKHX MPHUPOTHBIX, OBITOBBIX M MPOM3BOJCTBEHHBIX MporieccoB. 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
TEOPETUUYECKUMHU MOJOKECHUSIMHU U SKCIIEPUMEHTAIbHBIMU JaHHBIMHU.

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 U 3HAHUN TEOPETUYECKOTO MaTepualia
[2, 3]. Omaum w3 crnocoOoB moBbIMICHHS SPPEKTUBHOCTH BBIMOJHEHUS OOYYAFOIIUMHUCS
7a00paTOpHBIX paboT SBISETCS TPEACTABICHHWE METOAMYECKHX pPEKOMEHJAluil 1o UuX
BBITMIOJTHEHHUIO B BUJIE CIIEIIUAIBHBIM 00pa30M O(OPMIICHHBIX HHCTPYKUUH [4].

Conepxanue XoJa BBITIOJIHEHUS JTAOOPAaTOPHOW PaOOTBI 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 KaXAOTro ONbITa, 3alJIJAHUPOBAHHOTO B JIabopaTropHOW pabore, 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 MPOTEKAHUS DKCIIEPUMEHTa, aHajau3e, 0O0padoTKe u
000CHOBaHMH MOJTYYEHHBIX PE3yIbTATOB.

CtpykTypupoBaHHe U TpeAcTaBieHue HHpopmanuu o J1abopaTOpHOM paboTe MOMOXKET
00y4aromuMcsl Ipy MOJrOTOBKE K 3aHATHIO, aKTUBU3UPYET MX MO3HABATENIBHYIO JIEATEIBHOCTh
BO BpeMs €€ BBINIOJHEHHS, a TaKKe IO3BOJIUT BBHICBOOOTUTH JIOTIOJIHUTENFHOE BpeMs Ha
IPOBE/ICHUE 3aIIAHUPOBAHHBIX OIBITOB, O0Jiee ETaTbHBIN aHAIN3 MOJIYYEHHBIX PE3yIbTaTOB U
pednekcuro.

[IpakTUKO-OpUEHTHPOBAHHBIE  SBISAIOTCS ~ OJAHMM M3 CIIOCOOOB  peaju3aluu
npoeCCHOHATBPHON TIMOJATOTOBKH B JUCHHMIUIHHE «XUMHs». [IpakTHKO-OpHEHTHPOBaHHEIE
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 NMpPO(hecCHOHAIBHON AeaTeNbHOCTU. [Ipy BBINONHEHNE NMPAaKTUKO-
OpPUECHTHPOBAHHBIX 3a/IaHUI CTYIEHTH HE TOJBHKO PEIIAIOT JIMYHOCTHO-3HAYMMBIC MPOOIIEMBI C
UCIIOJIb30BaHUEM IIPEIMETHBIX 3HAHH, HO M OCBAaMBAIOT AJIEMEHTHI OOLIMX KOMITETEHIIUH.

Llens MpakTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUI — «IIOTPY)KEHUE» B PEIICHUE (GKU3HEHHOW)
3amayn. Matepuanbl 7S COCTABICHUS TaKUX 3aJlaHUM JTOJKHBI OBITH B3STHI M3 OKpYKaIOIIEH
NIeCTBUTENILHOCTH, TOJDKHBI OBITh HHTEPECHBI 00YYArOIIUMCS M JJOJDKHBI MOTHBHPOBATh MX Ha
MOUCK BapUaHTOB PEIICHUH.

C ToYkHM 3peHHsT HANpPaBICHHOCTH IPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHUUS JENAT Ha
3aJaHMsl, CBSI3aHHBIE C KM3HBIO, MPAKTUYECKOM NEATENbHOCTBIO, HAa 3aJaHUS (OKUTEHCKOTO»
colepKaHWs, Ha 3amaHusi NMPO(OPUEHTAMOHHOW HAIPABICHHOCTH, CBS3aHHBIE C OymyIiein
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK

A@ _ Y‘—IPE)Iﬁ(}:[EHV[E BBICILIETO OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 18

Kpome Toro, mo ¢opme moucka pemieHus MpakTHKO-OPHUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3eNnTh Ha TEOPETUYECKHE, PACUETHBIC M SKCIIEPUMEHTAILHO-TEOPETUIECKHUE.

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

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

[Tpy BBIOJIHEHUU HKCIEPUMEHTATBHO-TEOPETHUECKUX 3a/laHUi 00YyJaromuecst OMbITHBIM
IyT€M Ha OCHOBE 3HAHUI pEelIaloT MPAKTUYECKUE 3aauu.

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

— HaJW4ue MO3HABaTEIBHOH, MPO(ECCUOHATLHOM, COIUAIBHON 3HAYMMOCTH, KOTOpas U
MOTHUBHPYET 00y4aIOIINXCS;

— HaJIM4Yue CIOKETa, CUTYallMH WM MPOOJEMBI, JUIS pa3pelieHus: KOTOpOil HeoOXOarMO
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 PEIICHUN 3aa4H.

Kak nmpaBuiio, mpakTUKO-OpUEHTUPOBAHHOE 33/IaHUE UMEET CIECIYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3aaHUS;

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

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

— ¢hopMyITMpPOBKa 33/ 1aHHUS,

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

st pa3pabOTKH MPaKTHKO-OPHUEHTUPOBAHHBIX 33aHUH HEOOXOIMMO:

1. Onpenenuth pe3ynbraT 00y4deHHs, HAa (OPMUPOBAHHME UM MPOBEPKY KOTOPOro OyjaeT
HaIpPAaBJIEHO 3a/1aHUE.

2. ChopmynupoBarh BBeJeHHE B IpodieMy (IpeacTaBiseT co0oi omMcaHHe CUTYalHH,
KOTOpasi MOKET BCTPETUTHCS B TIOBCETHEBHOMW JKU3HU, B OBITY, B O0IIECTBE, HA IPOM3BOJICTBE U
T..). BBengenune B mnpoOneMy MAOKHO OBITh KpaTKUM W €MKHM, OPHEHTUPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO IPYIITY 00YyJarOIIUXCSI.

3. CdopmynupoBaTb OJHO WIM HECKOJIBKO 3aJaHMi Juid oOydarommxcs. B 3amaHusax
JIOJDKEH OBITH OIpEeJeNieH TOPSIOK JeHCTBUI, KOTOPOMY JIOJDKHBI CIIeZI0BAaTh 00yJaromuecs mpu
UX BbIONHEHUH. DOpMyNIHpOBKa 3aJaHUN JIOJDKHA COOTHOCHUTBCSI C HHCTPYMEHTOM HX
NPOBEPKH: BCE, 3aIVIAHMPOBAHHBIC 3a/aHUS JOJDKHBI OBITH OlleHeHbl. Kak 3amaHus, Tak u
TpeOOBaHUS K MX NPEACTaBICHUIO JODKHBI OBITH C(HOPMYIMPOBAHBI MOHSATHO M 4YETKO, HE
JIOITYCKATh PAa3IMYHBIX BAPUAHTOB TOJIKOBAHUS 00YJIAFOITIMHICH.

4. TloaroroButh HUH(POPMALUIO, HEOOXOTUMYIO JJIsi BBINOJHEHHS 3aJaHUi (TEKCTHI,
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 33/1aHNE TIPU 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 XUMHYECKHX 3JI€MEHTOB M NPUPOJAA XUMHYECKOH CBA3M
Conep:xanue: Perienue 3agaHuil Ha HCIOJIb30BAHME XUMHMUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUH MO0 HOMEHKJIAType MEKIYHAPOAHOIO COK3a TEOPETUYECKONW M NPUKIAAHOW XUMUU
U TPUBUAIBHBIX HA3BaHUU JUISI COCTABIICHUS XUMHUYECKHX (POPMYI IBYXATOMHBIX COCIMHECHUMN
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

[IpakTHueckue 3alaHKsl Ha YCTAHOBJIEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XHUMHYECKHX
AJIEMEHTOB U MEPUOJNYECKUM M3MEHEHUEM CBOWCTB XMMHUYECKUX JIEMEHTOB U UX COEAMHEHUM
B COOTBETCTBHUH C MOJIOkKEHUEM [lepnoandeckon CUCTEMBI.

Ilpakmuueckoe 3anamue 2.

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

Conep:xkanue: Ilepuoamyeckas cucrema xumuyeckux snemeHtoB .M. Menneneena.
O®uznueckuil cmbica [lepuonnyeckoro 3akona J[.M. MenneneeBa. 3akoHOMEPHOCTU M3MEHEHUS
CBOICTB XHWMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BELIECTB B
COOTBETCTBUM C TIOJIO)KEHUEM XHMHUYECKOro »dneMeHta B llepuoamyeckoid cucreme.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepumomuueckoro 3akona J[.M. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemieHne MmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUid HA  XapaKTepHU3aluio
XUMHYICCKHUX 9JIEMCHTOB «MeTananaeckue / HEMETaJNINICCKHIE CBOICTBA,
3JIEKTPOOTPHUIIATEIIBHOCTh XMMHYECKUX JJIEMEHTOB B COOTBETCTBHHM C HX JJICKTPOHHBIM
CTPOEHHMEM M TIOJIOKEHUEM B MEPUOJMYECKOM CHCTEME XUMHUYECKHUX dieMeHtoB /JI.M.
Menaeneena

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peaKkuuii

Conepmaﬂue: KonunuectBennble oTHOLIEHU B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHEI B
XMMUU U pacyeTbl MO YPAaBHEHHMSIM XUMHUYECKHUX peakuuid. Moylb Kak €IMHHIA KOJIINYEeCTBa
BemecTBa. MousipHass Macca. 3aKOHBI COXpaHEHHUsT MacChl M DHEPruU. 3aKOoH ABOTapo.
Monsipablii  00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKUX PEAKIUH C UCIMOJIb30BAaHMEM MacChl, 00beMa (HOpMaJIbHbIE YCJIOBHS) Ta3oB,
KOJIMYECTBA BEUIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kaaccupukanusi, HOMEHKJIATYpa M CTPO€HHE HEOPraHMYeCKHX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOAS M3 UX
XUMHUYECKON (hOPMYIIBI MIIM COCTAaBJIEHNE XUMHUECKON (hOPMYIIbI UCXO/s U3 HA3BaHUS BEIllECTBA
no mexxayHapoanoit (MFOITAK) unu TpuBHanbHO HOMEHKIIATYpE.

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

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

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

Copepxanue: CocTaBieHUE YpaBHEHHUH XHMUYECKMX pEAaKIMM C ydacTUEM IPOCTHIX MU
CJIO’KHBIX HEOPTaHMYECKUX BEILECTB: METAJUIOB U HEMETAJNIOB; OKCHJIOB METAJJIOB, HEMETAJIOB
nu aM(l)OTeprIX 9JICMCHTOB,; HCOPTraHNYCCKUX KUCIIOT, OCHOBaHHH 1 aM(i)OTepHBIX THUAPOKCUIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yoIUX X CBOMCTRA.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKMX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOJy4eHHe M 0e30IIaCHOE HCIOJb30BAHUE BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U
NPAaKTUYECKOH IS TEbHOCTH YelloOBeKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Knaccudukanusi, CTpOCHHE 1 HOMEHKJIATypa OPraHUYECKUX BEIIECTB

Copep:xanue: HoMeHk1aTypa OpraHM4ecKUX COEIMHEHMH OTIENIbHBIX KJIacCOB (HACHIILIEHHBIE,
HEHACBHIIICHHBIE W apOMaTUYeCKHE YIIIEBOAOPOMABI, CIUPTHI, (HEHOJBI, ajJbJACTHIIbI, KETOHBHI,
KapOOHOBbIe KUCIOThI U JAp.) CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMys
OpPraHUYECKUX BEIIECTB OT/ENIBHBIX KJIACCOB, UCIONB3Ysl MX HA3BaHUS MO CHCTEMAaTHYECKOH U
TPUBHMAIBHON HOMEHKJIAType (3TWJIEH, alleTUIEH, IIULEepuH, GeHou, GopMalibJerui, yKCycHas
KHCIOTa, ThHunuH). Pacdersl mpocreimedd (opMysabl OpPraHUYECKOW MOJIEKYJBbI, HCXOIS W3
3JIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUIt

Copnepxxanue: CBOHCTBA OpPraHUYECKUX COCIMHEHUN OTIENIBHBIX KIACCOB (TpUBHMANbHAS H
MEXIYHApOJHAS HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJy4YEHUs): TPEICITbHBIC
(anmkaHbBI W UKJIOATKAHBI), HEMPEIEIbHbIE (QTKEHBI, aTKUHBI U alKaJIMeHBbl) U apOMaTHYECKHE
YTIICBOIOPOBI, CIIUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(DHUPBI, AbICTUIBI U KCTOHBI,
aMUHBl M AMHHOKHCIIOTBHI, BBICOKOMOJIEKYISPHBIE COCAMHEHHUA. 3a/JlaHus Ha COCTaBIICHUE
YPaBHCHUH XUMHYECKHX PEaKIUi C yJacTHEeM OpPraHWYeCKHX BEIISCTB Ha OCHOBAaHWHM WX
COCTaBa U CTPOCHHS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Conep:xanue: CocTaBieHHE CXeM peakiuii (B TOM YHCIE MO MPEAJIOKEHHBIM IEMOYKaM
MpeBpalleHni), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIONYYCHHS] M HA3BaHWE OPTaHWUYCCKHX COCIUHCHHHA I10
TPUBUAIBHON WM MEXTyHAPOIHOM CHCTEMaTH4YeCKOW HOMEHKIIATYype.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHYCCKUX SaI[aHI/Iﬁ Ha CBOICTBa OpTraHU4YCCKUX
COETMHEHUH OTAENBHBIX KJIaCCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTh XUMHYECKHMX peakunil. XMMHYECKOe paBHOBeCHE

Conep:xkanue: PemieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHM Ha aHaiu3 (aKTOpOB,
BIMSIOMINX HA U3MEHEHHE CKOPOCTH XHMHMYECKOW pPEaKIUH, B T.4. C MO3HIMKI 3KOJIOTMYECKH
11e51eco00pa3Horo MoBeieHUs! B ObITY U TPYAOBOM AEATENbHOCTH B LENAX COXPAaHEHHs CBOETO
3I0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEIBI.

Peienne npakTMKo-OpUEHTUPOBAHHBIX 3ajaHUi Ha TpuMeHeHue npuHuuna Jle-Illarense ms
HAXO0X/ICHUS HAIIPABIIEHUS CMEILEHUSI PABHOBECUS XMMHUECKOHN peakluy U aHaiu3 (pakTopos,
BIIUSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECUS
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Ilpakmuueckoe 3anamue 10.

*Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM €AITEJIbHOCTH YeJI0BeKa

Copepxanue: [lorck u aHaiu3 KeHCOB O NPUMEHEHUU XMMHUYECKHUX BEIIECTB U TEXHOJIOTHUH C
yueToM Oyaymieil mpogeccuoHaNIbHON AESITeNbHOCTH IO TeMaM: Ba)KHEWIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIHUOHHBIE MaTepHaybl, KpPAaCKH, CTEKJIO, KEepaMHKa, MaTepuaibl s
3JIEKTPOHUKH, HAHOMAaTEPUAJIbl, TEKCTHUIIbHBIE BOJIOKHA, HICTOYHUKHU SHEPIUM, OPraHUYECKUE U
MUHEPATBHBIC yIOOpEHUS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amuTa: [IpencraBienue pe3yabTaToB pelieHus: KeHcoB B opMe MUHHU-I0KIIa/1a C
Mpe3eHTauuen

Jlabopamopnoe 3anamue 1.

Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

Conepxxanue: JlabopaTopHas padora “THIIBI XUMHUECKUX PEaKIIAN.

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY HCXOJHBIX M OOpa3yIOMIMXCS BEIIECTB) U
IIPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBeneHue peakuuii HOHHOrO OOMEHa, OIPEEICHUE CPEbl
BOJHBIX PACTBOPOB. 3a/IaHMs HA COCTABIIEHUE NOHHBIX PEaKLUi

Jlabopamopnoe 3anamue 2.

Tema 3.3. UnenTndukanns HeopraHu4yecKnx BelecTs

Conepxanue: JlabopaTopHas pabora «neHTuduKkanys HEOPraHUUECKUX BEIIECTBY.

Pemenne sxcniepuMeHTaNIbHBIX 33]1a4 110 XUMUYECKUM CBOMCTBAM METaJNIOB M HEMETAJUIOB, IO
pacIoO3HABAHMIO U MOJIYYEHUIO COSIMHEHUN METAJUIOB U HEMETAJLIOB.

Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIIOJIB30BAHUEM HX (U3UKO-XUMHUYECKHX
CBOICTB, XapaKTEpHBIX KauyeCTBEHHBIX peakuuid. KauecTBeHHBIE peakuuu Ha cynbdart-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

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

[TomrydeHue JTWIEeHA W HM3yYEHHUE €ro CBOWCTB. MOJETMpPOBAHUE MOJEKYJI W XUMHYCCKHX
MpeBpallleHui Ha TpUMepe dTaHa, dTUJICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. Unentuduxanusi OpraHM4ecKuX BeleCTB, UX 3HAYeHHEe M NpPUMeHeHUe B
OBITOBON U MPOM3BOJCTBCHHOM AeATEJbLHOCTH YeJI0BeKa

Conep:xanue: JlaGoparopnas pabora: “UneHTudukamuss OpPraHUYECKUX COEAMHEHUHN
OTJIENbHBIX KJIaCCOB”

W nenTudukamnysi OpraHuv4ecKuX COCIMHEHUH OTIENBHBIX KIIACCOB (HA TPUMEpE albIeTHIOB,
Kpaxmalia, YKCYCHOW KHCIOTHI, OEIKOB M T.Nl.) C HCIOJB30BAHHEM HX (U3UKO-XUMHUYECKHX
CBOWCTB M XapaKTEePHBIX Ka4eCTBEHHBIX peaknuil. JleHarypamusi Oeilka TpU HarpeBaHHH.
[[BeTHBIe peakiuu OenkoB. BO3HUKHOBEHHE aHAIUTUYECKOTO CHUTHAA C TOYKH 3pPEHUs
XUMHYECKHX  TIPOIIECCOB TMPH MPOTEKAaHWH Ka4eCTBEHHOW  pPEakKlWHu, IT03BOJISIONICH
UACHTU(DHUIIUPOBATH MPEATOKEHHBIE OPTaHUYECKHE BEIIECTBA

Jlabopamopnoe 3anamue 5.
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Tema 4.3. UnenTuukanus OpraHM4YecKMX BellecTB, MX 3HAYeHHE U NPHUMEHEHHEe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa
Coaep:xanue: JlaboparopHas padora «[IpuroroBienue pacTBOPOB».

IIpurorosnenue

pacTBOpoOB

3aJIaHHOM  (MacCOBOM,

%) KOHIEHTpamuu (C

IIPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Pemienne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpPOJb M OLEHKA PE3yIbTaTOB OCBOCHHUS OOIICOO0pa30BaTEIHHON JUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBJICHHbIC Ha (JOPMHUPOBAHUE OOLINX

KOMIIETEHIIMH 10 pa3jienaM U TeMaM Coep KaHMs yueOHOro Marepuaia.

Ne

OK

Monayas/Paznen/Tema

PesynbTar 00yuyenus

THunbl 0LEeHOYHBIX
MeponpPUATHIA

OcHoBHOE CoaepKaHue

Pa3gen 1. OcHOBBI
CTpOEeHHs BellecTBa

DopMyIHPOBATH
0a30BLIE MOHATHS U
3aKOHBI XUMHH

1.1

OK 01
OK 07

CrpoeHne aToMOB
XUMHNYECCKHUX JJIEMCHTOB
U MpUPOJA XUMHUYECKOU
CBSI3U

CocCTaB/IsATh XUMUYECKHE
(hopMyJIBI COSTUHECHHI B
COOTBETCTBHUH CO
CTENEHBIO OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB,
HCXOIS U3 BAJIEHTHOCTH U
AIIEKTPOOTPUIIATEITBHOCTH

1. Tect «CTtpoecHue
aTOMOB XHMHYECKUX
AJIEMEHTOB U TIPUPOJA
XUMHYCCKOH CBI3H».

2. 3aa41 Ha COCTaBIICHUE
XUMHYECKHAX (POpMyIT
JIBYXaTOMHBIX COSIMHEHUN
(oxcunoB, cynb(pHIOB,
THIPHUIIOB U T.I1.).

3. 3aganus Ha
HCII0JIb30BaHHE
XUMHYECKON CUMBOJIMKH 1
Ha3BaHUU COEOUHEHUN 1O
HOMEHKIIaType
MEXKyHAPOJHOTO COI03a
TEOPETUYECKOUN U
MIPHUKJIATHON XUMUU U
TPUBUATHLHBIX HA3BaHUI
JIISL COCTaBJICHUS
XUMHYECKUX (HOpMyIT
JIBYXaTOMHBIX COCAUHEHUI
(okcunoB, CynbhUAOB,
TUIPUIOB ¥ T.I1.) ¥ IPYTHX
HEOPTraHUYECKUX
COCITUHEHHUHN OTICIBHBIX
KJIaCCOB

1.2

OK 01
OK 07

[Tepuonnueckuii 3aKoH
u tabmuna J1.11.
MeHpaeneeBa

XapakTepnuzoBaTh
XUMHNYECKHNE IJIEMCHTHI B
COOTBETCTBHH C UX
MIOJIO’KEHUEM B
MIEPUOINYECKOMN CUCTEME
XUMHNYCCKHUX DJICMCHTOB

1. Tect «MeTanauueckue /
HEMETAJUIMYECKHUE
CBOICTBA,
3NEKTPOOTPULIATEIBHOCTD
Y CPOJICTBO K DIICKTPOHY
XAMHAYECKNX DJIEMEHTOB B
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

JI.1. MenneneeBa

COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM
Y TOJI0KEHUEM B
MEePUOJUYECKOU CHCTEME
XAMHAYECKHUX JJIEMEHTOB
J.1. MenneneeBay.

2. [TpakTrueckue 3aaaHus
Ha YCTaHOBJICHHE CBS3H
MEXKy CTPOCHHEM aTOMOB
XUMHUYCCKUX DJIICMCHTOB U
MEPHOTIECKUM
U3MEHEHHEM CBOMCTB
XUMHUYCCKUX DJICMCHTOB U
WX COEJMHEHUN B
COOTBETCTBHH C
MOJI0KECHUEM
[Iepuonuueckoit cucreme.
3. IIpakTuxo-
OpPUCHTUPOBAHHBIC
TEOPETHUECKUE 3aTaHMs Ha
XapaKTepU3aIHIo
XUMHUYECKHUX IJICMCHTOB:
«Meraminaeckue /
HEMETaUTHUSCKHE
CBOMCTBA,
AIEKTPOOTPHUIIATEITFHOCTD
Y CPOJICTBO K DIICKTPOHY
XUMHYIECKUX JIEMECHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOCHHUEM
1 TIOJIOXKCHUEM B
MIEPUOAMYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
JI.1. MenneneeBay

Pa3gen 2. Xumnueckue
peakuun

XapakTepu30BaTh THIIbI
XHMHUYECKHX peaKkIuii

KonTtpoabHas pabdora
«CTpoeHne BelecTBa u
XHMHUYECKHE PeaKun»

2.1

OK 01
OK 07

Tunel XUMHUYECKUX
peaxkuuii

CoCTaBIATh peaKIuu
COCIMHEHMSI, PA3JIOXKEHUS,
oOMeHa, 3aMeleHus,
OKHCITUTEIIBHO-
BOCCTAHOBUTCIIBHBIC
peaxiun

1. 3agauu Ha coCTaBJICHUE
YpaBHEHUH peakiiuii:

— COCTMHCHUSI,
3aMEIleHHUs], PA3I0KEHUs,
obMeHa;

— OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢
WCITOJI30BAaHHUEM METO/1a
AJIEKTPOHHOTO OanaHca.
2. 3aja4yn Ha pacyer
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusTHil
MacChI BEIICCTBA HIIH
00BéMa
ra30B [0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO
13 yYaCTBYIOIIUX B
pEeaKIK BEIIECTB;
pacdEThI
Macchl (00béMa,
KOJIMYECTBA BEILECTBA)
MPOAYKTOB PEaKINH, €CITN
OJIHO U3 BEIECTB UMEET
MpUMecH
2.2|0K 01 DJIIEKTPOIUTUYECKAS CocTaBsATh ypaBHEHUS 1. 3aganus Ha
OK 07 JIMCCOLMAIMS U NOHHBIN | XUMUYECKUX PEAKLIUU COCTaBJICHUE
oOMeH HMOHHOT'0 O0OMEeHa ¢ MOJIEKYIAPHBIX U HOHHBIX
ydacTHeM HEOPTaHMUYECKUX | peaKIHii C yIacTHEM
BEILISCTB KHCJIOT, OCHOBaHUM U
COJIEN, yCTAaHOBJIEHUE
W3MEHEHUS KHCIIOTHOCTH
Cpens
2. JlabopatopHas paboTa
"THUIBI XUMHAYECKUX
peakumit”
3 Paznen 3. Ctpoenue n |UccienoBath crpoenne u |Kontposbnasi pagora
CBOIiCTBa CBOliCcTBa «CBolicTBa
HEOPraHU4YeCKUX HEOPraHU4eCKUX HEOPraHU4YeCKUX
BEIIeCTB BelleCTB BeleCTB)»
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

3.1

OK 01
OK 07

Kiraccuduxkarms,
HOMCHKJIaTypa U
CTpOEHUE
HEOPraHWMYECKUX
BEIIIECTB

Kiraccudummponats
HEOPTaHUYCCKUE BEIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

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

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

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

4. IlpakTudeckue 3aaaHus
Ha OIpeJIeIeHne
XUMHYECKOH aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOM CBS3U U
THTIA KPUCTAILITUIECKON
peleTKu

3.2

OK 01
OK 07

DHU3UKO-XUMHYECKHUE
CBOMCTBA
HEOPTraHUYIECKUX
BEIIECTB

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

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

2. 3aganus Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKHUX PEaKIuii ¢
y4aCTUEM MPOCTHIX U
CJIOXHBIX HEOPIaHUYECKUX
BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJJIOB H
aM(OTEPHBIX 3JICMEHTOB,;
HEOPraHMYECKUX KHUCJIOT,
OCHOBaHUI 1 aM(hOTEPHBIX
THUIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePHU3YIOIINX UX
CBOICTBA U CLIOCOOBI
TTOJTYICHUISI.
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

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

3.3

OK 01
OK 07

Wnentuduxarms
HEOPraHMYCCKUX
BEIIECTB

Uccnenosats
KadeCTBCHHBIC PEAKITHH
HEOPTraHUYECKUX BEIICCTB

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

Pasnea 4. Ctpoenne n
cBOlicTBa
OPraHUYecKUuX
BeIIeCTB

HccaenoBars cTpoeHune U
CBOMCTBA OPraHMYeCcKHX
BelllecTB

KonTpoashas padora
«CTpoeHue 1 CBOICTBA
OpPraHM4ecKHX BelecTB»

4.1

OK 01
OK 07

Knaccudukarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OPraHWYECKHX BEIECTB

Knaccudummpoats
OpraHMYecKHe BEIIecTBa B
COOTBETCTBUHU C UX
CTPOCHHEM

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

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

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

4.2

OK 01
OK 07

CBolicTBa
OpraHUYEeCKUX
COeIUHEHUN

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

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

2. 3ajaHus Ha
COCTaBJICHUE ypaBHEHUH
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusITHii
XHMHUYECKUX pPeaKiiuii,
WILTIOCTPUPYIOLIIX
XUMHUYECKUE CBOMICTBA C
Y4€TOM MEXaHH3MOB
MPOTEKAHUS TaHHBIX
peaKuuid U TEHETUYECKON
CBSI3H OPTaHMYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTtHsle 3a1auu o
YPABHEHUSAM PeakLuil ¢
y9acTHEM OPTaHUIECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpPTaHMYECKUX BEUIECTB
MpHU HarpeBaHuM"
4.3|0K 01 Wnentnduxanms HUccnenoBats 1.IIpakTuko-
OK 07 OpraHUYEeCKHUX BEIIECTB, |[KaUeCTBEHHBIE PEAKIINU OpUEHTHPOBaHHbIE
WX 3HA4CHUE U OpraHUYECKUX 3aJJaHus 110 COCTABIIEHHUIO
MIpUMEHEHHNE B OBITOBOM |COCTMHEHUN OTIENBHBIX  |XUMHYECKHUX PEaKInil ¢
Y IPOM3BOJICTBEHHOW  |KIIacCOB y9acTHEM OPTaHUIECKUX
JIeSTeNIbHOCTH YeJIOBEeKa BEIIECTB, B T.4.
WCTIONIB3YEeMBIX JIJISI UX
uaeHTuduKanuy B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas padora:
“Unentndukanys
OpPTaHMYECKUX
COEIMHEHU OTAEIIBHBIX
KJIaccoB”
5 Paznen S. XapakTepHu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JTUYHBIX
TepMOAMHAMHYECKHEe |(aKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NpPOTEeKAHUS peakuui
XHMHYECKHX peaKknui
5 [OK 01 CxkopocTs XxuMudecknx |Xapaktepu3oBathb Biustaue |[IpakTuko-
OK 07 peaknuii. XUMHUYECKOe |KOHIEHTPAIIH OpHEHTHPOBAHHBIE
paBHOBECHE pearupyonmx BeuecTB 1 |TeOpeTHIecKue 3alaHus Ha
TeMIIepaTypsl Ha CKOPOCTh |aHanu3 (akTopoB,
XUMHAYECKHX PEaKIni BJIMSIONIMX HA U3MEHEHUE
XapakTepu3oBaTh BIHSHUE |CKOPOCTH XUMHUYECKON
M3MEHEHUS KOHIEeHTpauuu |peakunu. [Ipakruko-
BEIIECTB, PEAKIIUHU CPEJIbl  |OpPUEHTUPOBAHHBIC
W TeMIepaTyphl Ha 3aJlaHusl Ha IPUMEHEHUE
cMeleHne xumuyeckoro |mpuHnuna Jle-lllatense
paBHOBECHS JUTST HAX O JICHUSI
HaTpaBJICHUS CMEICHUS
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMILIX
MeponpusTHil
paBHOBECHSI XUMUYECKON
peaKIny U aHaJIu3
(hakTOpOB, BIUSIONINX HA
CMEINIeHNE XUMUIECKOTO
paBHOBeCHS
6 HccnenoBaTh HCTHHHBIE
Paznen 6. PactBopbl  [pacTBOpBI € 3aJaHHBIMHU
XapaKTepUCTHKAMHA
6.1|OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. 3amaun Ha
OK 07 pacTBOpbI MPUTOTOBJICHHUE
pacTBOpPOB.
2. lIpaxTuko-
OpHEHTHPOBAHHBIE
pacyeTHBIC 3a/IaHUs Ha
JIACTIEPCHBIC CUCTEMBI,
WCTIONIb3yeMbIe B OBITOBOM
Y IPOU3BOJICTBEHHON
JIeATeIbHOCTH YeJIoBeKa
6.2|OK 01 Uccnenosanwne cBoiictB |MccnenoBars Gpusnko- JlaboparopHas pabora
OK 07 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBicHUE
WCTHUHHBIX PacTBOPOB pacTBOpoB”
11 | IIpodeccuonanbHO-OPHEHTHPOBAHHOE COepP:KaHue (Coep:KaHNe MPUKIATHOTO MOIYJIS)
7 Paznen 7. OuneHuBaTh MocJjaencTBus |3ammTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOM npogeccuoHaAIbLHOM
AeATeJbHOCTH AesATeJbLHOCTH YeJIOBeKa |(/1esiTeIbHOCTH)
YeJI0BeKa (W1 (137010707
3KOJIOrH9eCKOi
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymyteit
OK 07 MIPOU3BOJCTBEHHON OBITOBOM U npohecCuOoHaTBHON
JeSTeIbHOCTH YeJI0BEKa | IPOM3BOICTBEHHON JeATETTLHOCTH)
JIeSITENILHOCTH 4elioBeKa ¢ | Bo3MOXKHbBIE TEMBI KENCOB:
no3uiui skojorundeckoit | 1. Iloreruienue knmumara u
6e3omacHoCcTH BBICBOOOIKICHUE Ta30BBIX
THIPATOB CO JHA OKEeaHa.
2. Byaymue maTepuansl
JUTSI aBHA-, MAIIMHO- U
MprOOPOCTPOCHUSI.
3. HoBsie maTepuaibl st
COJIHEYHBIX Oarapei.
4. JIekapcTBa Ha OCHOBE
PaCTUTECIILHBIX ITPEIIapaToOB

4.2. KoHTpPOJIbHO-U3MePUTEIbHbIE MATEePHAJIbI BKJIIOYAKOT:
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4.2.1. OueHo4HbIE CPeICTBA TEKYLIEro KOHTPOJIA MO JUCHUIIMHE « XUMMSD)

Texkymmii KOHTPOJb pPE3YJIbTaTOB OOYYEHHS MOXHO OCYIIECTBISATh Pa3IMYHBIMU
METOJaMH M C IIOMOIIBIO Pa3IUYHBIX OLEHOYHBIX cpeAcTB. [lo nucuumiamHe «Xumus» B
KAaueCTBE CPEJCTB TEKYILIEr0 KOHTPOJIA NPUMEHSIOTCS BOIPOCHI I OpPraHHU3alud YCTHOIO U
INUCbMEHHOT'O OIIPOCa, CUCTEMBI 3aJJaHUi B TECTOBOM (hopMe, 3a7auul U yNpakKHEHUs!, IPAKTUKO-
OpPUEHTUPOBAaHHbIE 3a/aHusl (TEOPETUYECKHUE, pacueTHble, CHUTYallMUOHHbIE), J1AOOpaTOpHBIE
paboThI U APYTrHE OLIEHOUYHbIE MEPOIIPUSTHUS.

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

g Toro 4yrtoObl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOXXHO ObUIO COCTaBUTh
HECKOJIbKO BAapMAHTOB TECTa, KOHCTPYUPYIOT Oa3zy 3amaHuii B TectoBoil (opme. Ecmu ectsb
KOMIIBIOTEPHBIE MPOTrpaMMbl I'€HEPALMH TECTOB, TO B NPOrpaMMy CO3[JaHUS T€CTa BBOIUTCS
6a3a, BKJIIOUaroIas B ce0s mapajiesibHble 110 COJAEPKAHUIO U TPYAHOCTHU BAPHAHTHI OJHOIO U
TOTO XK€ 3aJ]aHus. DTO O3HAYaeT, YTO IPOBEPKA 3HAHUS NPU3HAKOB, CBOICTB, cocTaBa, GyHKIUN
OJTHOTUIIHBIX OOBEKTOB MOXKET OBITh OpraHu3oBaHa Ha 0a3e OJHOrO M TOTO K€ 3aJaHMs,
MEHSIIOIIET0 B CBOEM TEKCTE TOJBKO HAa3BaHHE OSTUX OOBEKTOB. OTH 3alaHUS HAa3bIBAIOT
(daceTHbIMU, T.€. UMEIOIIUMHU [IEPEMEHHBIE 3JIEMEHTBHI.

[lpuBenemM mpuMep CHUCTEMBI 33/JlaHUNl B TECTOBOW (opme, BKIOYArOmIeH (aceTHbIe
3azaHus ((aceTsl B 33JaHUM 3aKJIIOUYEHBI B QUTYpHBIE CKOOKH).

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

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

ANIEKTPOOTPHULATETLHOCTH

OO01I1e KOMIETEHIIUN OK-1

Bbi0epuTe onMH NpaBUIbHBINA OTBET:

1. Atombl C 1 Si UIMEIOT OMHAKOBOE YHCIIO:

A) HEHTPOHOB B si/Ipe

B) sHepreTrueckux ypoBHei

B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUUECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 3nemeHToB Li-Be—-B—-C merannuueckue cBoiictpa:
A) ycunuBaroTcs

b) ocnabeBaror

B) He menstoTcs

I') n3MEeHAI0TCS IEPUOUYECKH
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3. K s-anemMeHTaM OTHOCHUTCS:
A)K

b)S

B) Fe

I') Br

4. ITyrem coequHeHust aTOMOB 10,1 HOMepoM 11 1 17 oOpa3yeTcs BEIIECTBO ¢ XUMHYECKOM

CBSI3bIO:
A) nonnoi
b) xoBaneHTHOM NONAAPHOI
B) koBaneHTHOI HENOAAPHON
I') meTanmnuueckoin

5. {KOnMYeCcTBO FJIEKTPOHOB B aTOME; KOJIMYECTBO SHEPreTUUECKUX YPOBHEH; KOIMUECTBO

OJICKTPOHOB Ha MHOCJICAHEM HSHCPIE€THYCCKOM YPOBHE; KOJIUYCCTBO IPOTOHOB B SAAPC aTOMa}

COOTBETCTBYET
A) HOMEpY Tepuoaa
b) Homepy rpymmsl
B) nopsiakoBomy HOMEpY
6.{xmopuay Oapus, ammMa3y, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET
A) MOHHas XMMHYECKas CBA3b
b) xoBaneHTHas MOIApHAst XUMHYECKAst CBS3b
B) xoBanieHTHasI HEMOISIPHAST XUMHYECKasl CBSA3b

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) MOoHHOI
b) merannunueckoit
B) xoBanenTHoi

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

aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYMX BOJAOPOTHBIX
COETMHEHUH | AJIEMEHTHI PACTOJI0KEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxxaenuit BepHo Jyist a1eMeHToB { VA rpynmnsl , [IVA rpynmnsl, IA rpymnmnsi}

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

10. Cpenu BeriecTs, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xosin4ecTBO COCTUHEHUI C KOBAJICHTHOW TOJISIPHON CBSI3bIO

paBHO
A) Tpem
b) nBym
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B) uerbipem

11. Xumudeckas CBsI3b B MOJIEKYJIAaX {030Ha U XJIOPHJIA KAIBLUS; CEPHON KUCIIOTHI U
XJIOpUJIa aMMOHUS; CEPHON KUCIIOTHI ¥ 030HA} COOTBETCTBEHHO

A) KOBaJIEHTHAs NOJSIPHAs U MOHHAA

b) xoBaneHTHas nosisgpHasi 1 KOBaJIGHTHAs HEMOJIApHAs

B) xoBaneHTHas HenoysApHAs U MOHHAs

[IpakTnueckue 3alaHus W 3a7a4d, YacTO HCHOJIb3yEMbIE B KayeCTBE AUAAKTHYECKUX
CPEICTB B €CTECTBEHHOHAYYHBIX TUCITUIUIMHAX, TaKXKEe MOTYT OBITH (haceTHhIMU. B03MOXKHO
MPUMEHEHHUE 3a/1ad C BapuaHTaMHU OTBETa JUJIs yIOOCTBA OpraHU3aIlMi aBTOMATHU3UPOBAHHOTO
KOHTPOJIA.

[IpakTrueckue 3a1aHus 1 3aa4M IPEACTaBICHbI B pa3/ieliax:

OcHOBBI CTpOeHHUsI BellecTBa — 33Jayd Ha COCTaBIEHHWE XHUMHUYECKUX (popmyi
JBYXaTOMHBIX COeIMHEHUH (OKCHUIOB, CYyNb()UIOB, TUAPUIOB U T.I1.).

XuMu4ecKue peakunu

- 3aJauM Ha COCTABJICHUE YpPAaBHEHMI pEaKUUi: COCAMHEHUs, 3aMEIlEeHUs, Pa3jIoKEHUs,
oOMeHa M peakiuil C yuacTUEM KOMILUIEKCHBIX COCIUHEHUI (Ha MpUMepe TMAPOKCOKOMITIEKCOB
QTIOMUHMS U 1IMHKA); OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MCIIOJIb30BAHUEM METO]1a
QJIGKTPOHHOTO  OajaHca; ¢  y4acTHeM  KOMIUIEKCHBIX  COSJAMHECHHWH (HA  mpuMepe
TUAPOKCOKOMIUIEKCOB IIUHKA Y QJTFOMUHHUS ).

- 3aauyn Ha pacueT KOJMYECTBEHHBIX XaPaKTEPUCTHK MPOJYKTa PEaKIMH COCIUHCHHUS;
MaccoBOM WM OOBEMHOW JONHM BBIXOAA MPOAYKTa PEaKIUU COEAMHEHUS OT TEOPETUYECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHUN Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTHK HCXOMHBIX
BEIIECTB M MPOAYKTOB PEaKIUU; Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTA pEakilvu,
€CIIM OJTHO U3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPENEIIEHHON MacCOBOM J0JIEW PaCTBOPEHHOIO
BEIIIECTBA.

- 3ajaHusl Ha COCTABJICHHE MOJEKYJISIPHBIX M HMOHHBIX PEaKIMi C y4acTHUEeM OKCHJIOB,
KHUCJIOT, OCHOBAaHU M COJIEM, MOHHBIX PEAKIMH TUIPOJIM3a COJIEH, YCTAHOBJICHUE H3MEHEHUS
KUCJIOTHOCTH CPEMbL.

CTpoeHue M CBOIICTBA HEOPTAaHUYECKHUX BelleCTB

- 3ajauM Ha pacueT MacCOBOM JONHM (Macchl) XMMHUYECKOTO 3J€MEHTa (COSAMHEHHUS) B
MoJIeKyJie (CMech).

- [IpakTuueckue 3aianus Mo KiacCUpUKAIKUK, HOMEHKIATYpe U XUMUYECKUM (hopmyrnam
HEOPraHWYECKUX BEIIECTB PA3TUYHBIX KIaCCOB.

- IlpakTrueckue 3aaHud HA ONpPEACICHUE XUMHUYECKON AaKTHUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJIa XUMUYECKOW CBSI3U M TUIA KPUCTAJUIMYECKON PEIIETKH.

- 3amaHisl Ha COCTABJIICHUE YPABHEHHI XMMHWYECKHX PEAKIHUA C YJaCTHEM MPOCTBIX M
CIOKHBIX HEOPraHMYECKHUX BEIIECTB: OKCHUJIOB METAUIOB, HEMETAINIOB U aM(OTEepHBIX
DJIIEMEHTOB;  HEOPTraHMYECKHX  KHUCIOT, OCHOBaHMH U  aMpOTEepHBIX  THAPOKCHJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA U CIIOCOOBI MOTYYEHUSI.

CTpoeHue M CBOIiCTBAa OPraHMYeCKHUX BeleCTB

- 3aI[aHI/I$I Ha COCTaBJICHHE Ha3BaHMI OpTraHUYCCKUX CO€OUHEHHI MO TpHBHaHLHOﬁ nin
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MEXIYHAPOJTHON CHCTEeMaTHIECKOW HOMEHKIIATYPE;

- 3a1aHMs HA COCTABJICHHE TMOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUYECKUX
BEIIIECTB OTAEIBHBIX KJIACCOB.

- 3amaun Ha OmpeneieHue MpocTeiiel GOopMyIbl OPraHMYEeCKONH MOJCKYJbI, UCXOMAS U3
3JIEMEHTHOTO cocTaBa (B %).

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

- 3ajaHusg Ha COCTaBJICHHE YPaBHEHHH XUMHUYECKHX peakiui, HUTIOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA C YYETOM MEXAHU3MOB IPOTEKAHUS JAHHBIX PEAKLMN U TE€HETUYECKOU
CBSI3M OPTaHUYECKUX BEUIECTB PA3HBIX KJIACCOB.

- PacuerHple 3a1a9n 110 YpaBHEHUSIM PEAKIIUH C yIaCTHEM OPTaHUYCCKUX BEIIECTB.

KuHeTnyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii

- IlpakTuyeckue 3ajaHus Ha OLIEHKY W3MEHEHHUS CKOPOCTH XHUMHUYECKOW pEeakiuu H
HaIpaBIICHUS CMEILIEHUsI PAaBHOBECHUS C UCTOJIb30BaHUEM npuHiuna Jle-Ilatenbe.

- 3ajayn Ha pacyeThl TEIUIOBBIX A()(PEKTOB XMMHUECKHUX PEaKIMi W OmpeAeNcHHE TUIIa
peakiuu (1o TernoBoMy 3PQPEeKTy: SK30- U IHIAOTEPMUUECKHUE).

IIpumepsl 32124 0 Pa3HbIM TEMaM JUCHHUIIHHBI

I. C BapuanTaMu 0TBETOB

1. B peakumio, TepMOXMMHYECKOE ypaBHeHHE KoTopoil S + O = SO, + 297 x/Ix,
BcTynuia cepa maccoi 1 r. KonuuecTBo TennoThl, BbIASIUBIIEECS PU ITOM, PABHO:

A) 9,28 x/Ix

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COojb, BOAHBIA PACTBOP KOTOPOW UMEET LIEIOYHYIO CpEy

A) cynbdat kanus

b) xnmopun antoMuHus

B) kap6onaTt xanus

3. Ompenenute Ha3BaHUE BEIIECTBA, IVIABHAS IIETTh KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yraepoa, COIePKUT KapOOKCUIIBHYIO TPYIITY U OJHY ABOWHYIO CBSI3b, & TAKKE parKaIbl METHII
U OTUIL.

A) 3-meTun-3-3Tun0yTeH-3-0Bast KUCIO0Ta

b) 3-metun-2->tunoOyren-3-oBas Kuciora

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

daceTHbIE 321a4H

4. CoctraBbTe XUMHUYECKHE (OPMYIBI JIBYXaTOMHBIX COCIUHEHUWH: {CHIIMIHJ KaJbITU,
ruapun 6apust, cynbdun xenesa (II), okcua azora (II), okcua amomunauMs, xmopun xenesa (II),
HuTpu 6apus, okcua prytu (I), oxkcua cyposmsl (V); okeun meau (1), xmopua pryru (II), Hutpug
Kamusi, CUJUIUA MarHusi, THAPUI amoMuHus, cyinbua 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), cynehun nuaka}.
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5. Ilpu B3aumogpeiicteum {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAN; MEIU U
JKene3za) C COJITHOW KHCIOTOM BbLAENTWIOCH {6,72; 2,24; 5,6} n rasza (n.y.). Ompenenute
MaccoBYIO J0J10 (B %) {IIMHKa; MeH; JKene3a} B CMECH.

6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

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

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

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

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

A) C4Hg

b) CzHs

B) CH4

Bonpocureinbubie GopMyJIHMpPOBKH:

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

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

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

3amaun, Kak M 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),
HaIpaBJe€Hbl HA PAa3BUTHUE PE3YJIBTATOB OOY4YEHUS OCHOBHOTO MOAyJs (pazgenbl: «OCHOBBI
CTpoeHHus BemiecTBa», «CTpoeHUE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKHUX BELIECTBY,
«Kunernueckre U TepMOJMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUUYECKUX PEaKIIHil»,
«JlucriepcHble CHCTEMBI») W BBISBICHHE XMMHUYECKOH CYIIHOCTH OOBEKTOB MPHUPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOEWCTBYET B Ipolecce MPaKTUYECKOH
NeSTeIbHOCTH (MPUKIAIHONW MOTYIIb).

[IpakTuKO-OpHEHTUPOBAHHBIE  3aJaHUs MOXXHO  ONPEIENNUTh KaK IeJaroruyecku
nepepaboTaHHbli  (parMeHT  NpodecCHOHANBHOM  AeATENbHOCTH  crenuanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCs JIeWCTBOBATh B
NPaKTUYECKUX, HETUMHYHBIX, OKCTPEMAIBHBIX M JPYIHX CHTyanusx. [lpum w3y4eHuun
JUCIUIUIAHBI «XUMUS» PAKTUKO-OPUEHTUPOBAHHbBIE 3aJaHUs IPUMEHSIOTCS 71 aKTUBU3ALIUU
y4eOHO-T03HABATENbHON JIEATEIbHOCTH O0YYAIOIIMXCS MYTEM «IOTPYXKEHHs» UX B MPOOIEMbI
XUMHUYECKHX HCCIEIOBaHUM, BO3HUKABIIMX B MCTOPUM PA3BUTUS HAYKH, MM HMEIOLIUX
IIPAKTUYECKOE 3HAYECHHE IS YEIIOBEKA.

[IpuBenem mpumepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3alaHMi Mo pasgenam «CTpoeHue u

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

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

PesynbraT 00yueHus OO60CHOBBIBATH 3HAYEHUE M IPUMEHEHUE HEOPTaHUIECKUX
BELIECTB B OBITOBOM M IPOM3BOJICTBEHHOM IESATEIBHOCTH
YeJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO01111e KOMIIETEHIINN OK-1, OK-7

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

3ananue

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. O xakoMm BelecTBe UIET peub?

A) yrieKucIblii ra3

b) xucnopon

B) ammuax

2. KakmMy XUMUYECKHMH CBOHCTBAMHU 00JIaJIaeT 3TO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMU

B) am¢potepupiMu

3. C ueM MOXET BCTyNaTh BO B3aUMOJEHCTBUE?

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

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

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

4. C moMOI1IbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUThH?

A) penondranenna

b) 6pomHOIt BosIbI

B) u3BecTkoBO#M BOJBI

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

2. IloBapennas coib

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

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

OO01111e KOMIIETEHIIUN OK-1, OK-7

N3BecTHO, 4yTO B MUpe A00bIBaeTcsa npumMepHo 100 MUIITMOHOB TOHH TOBApPEHHOM COJIH B
rox. Ha nuieBble HYKbl pacXoAyeTCsl OKOJIO OJJHOM UeTBEpTOM yacTu 3Toro kounyecrsa. Kyna
e UIeT OcTallbHas Colb?

[ToBapeHHass coib COBEPIIEHHO HEOO0XOAMMa IMpH IMPOU3BOACTBE MSCHBIX M PBIOHBIX
KOHCEpPBOB, OHA MCIIOJIb3YeTCd B METAUIyprUYecKod OTpacid MPOMBIIUICHHOCTH, IpU
00paboTKe MEXOB M Pa3IMUYHBIX KOXK, B IPOLIECCE MPUTOTOBIECHUS MbLIA, UAET AJS MOTY4YEeHUS
KaJbIIMHUPOBAHHON COJNBI, TpUMeHseTcss B MenuiuHe. OCHOBHOH MOTpeOUTENh CONU —
XUMHYECKasl OTPacib MPOMBIIUIEHHOCTU. B 3TOl 00acTu ucnosb3yercs He TOJIbKO cama COJlb,
HO W 3JIEMEHTBI, COCTaBJAIOLIME ee. B mpouecce anekTponusa ee pacTBopa MOJIy4aroT XJIOp,
BOJOPOJ U enkuil HaTp. M3 pacTBopa enxoro Harpa Hojay4yaroT TBEPAYHO IEI0Yb — KayCTHUK.
CoenuHsis BOOOPOJ € XJIOPOM, IIOJIy4YarOT COJITHYIO KACIIOTY.

3anaHue: coCTaBbTEe YPABHEHHUSI, ONIMCAHHBIX B TEKCTE PeaKMid.

3. AueruniieH

Ha3Banue Temel Tema 3.3. «IIpou3BOACTBO HEOPTaHNYECKUX BEILIECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbTar 00yueHus O060CcHOBBIBaTh 3HAUE€HUE U PUMEHEHNE HEOPTAaHUYECKUX
BEUIECTB B OBITOBOM M MPOM3BOJICTBEHHOM JESATEIbHOCTH
YyeJloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBaMU

OO01111e KOMIIETEHIIUN OK-1, OK-7

OmHUM U3 caMbIX PACIPOCTPAHEHHBIX CIOCOOOB CBApPKH IUIABJICHUEM SIBJISIETCS Ta30Bast
CBapKa, KOTOpas MPOU3BOJIUTCA C OOpa30BaHHEM Ta30BOTO IJIJaMEHHW B KaHAJlaX CBApOYHOMU
ropenku. OOpa3oBaHHE Ta30CBapOYHOTO IUIAMEHH HEBO3MOXKHO ©0e€3 rasza aleTHIIeHa.
TexHUYEeCKUH alleTUsIeH MOTyJYaroT U3 KapOuaa Kalblus.

3amanue

1. OObscHuUTe, KakoW (PU3UYECKUI MOKa3aTelb MO3BOJISIET KUCIOJB30BATh AllETHIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MOJTYYEHHUS alleTUIICHA;

3. CocTaBbTE ypaBHEHHE PEAKIIUHM TOPEHUS ALIETUIIEHA;

4. Beruuciaute 00BEM ameTWICHa MOMYYSeHHOTO W3 KapOwma Kanmelius Mmaccoil 128 T,
coaepxamiero 5% mnpumMecel, eciu BbIXOA aneTwieHa coctaBiger 80% OT TeopeTH4ecKu
BO3MOKHOTO.

4. Mos10o4Hasi KHCJIOTA
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Ha3zBanue Tembl Tema 4.3. «Opranudeckue BeIeCTBA B

KHU3HCACATCIIbHOCTH 4YCJIIOBCKA. HpOI/I?)BOZ[CTBO n
MMPUMCHCHUC OPTraHNYCCKUX BCIICCTB B
MPOMBIIIJICHHOCTH

PesynbraT 00yueHus OOO0CHOBBIBaTh 3HAUYEHUE W NPUMEHEHHE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM IESATEIBHOCTH
4eJI0BEeKa UX (PU3MKO-XUMHUYECKUMH CBOMCTBaMU

OO0111e KOMIIETEHIIUN OK-1, OK-7

[TpoMeKyTOUHBIM MPOJYKTOM OOMEHA Y TEIJIOKPOBHBIX KHBOTHBIX SIBISETCS MOJIOYHAs
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIEC YIIABIMBAIOT HA 3HAUYUTEIbHOM
PacCTOSIHUU.

3aganue

1. [Toyuemy Hacekombie (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute (HOpMYITy MOJIOYHOW KHCIIOTHI, KOTOpPasi MIOMOTaeT HACEKOMBIM HaXOJHUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBbIE JOJM 3JEMEHTOB B HEW COCTABIIAIOT: yriepoja —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (GOpMYyIly MOJOYHOM KuciaoThl. Ha3zoBure kucimory 1o
HomeHknarype MIOITAK.

4. Ha ocHOBaHMM CTpPOEHHsS MOJOYHOH KHCIOTHI CJAeJaiTe BBIBOJ O €€ XUMHUYECKUX
CBOMCTBAX.

5. Haiigute B WHTEpHETE WM JPYTHX HCTOYHUKAX HH(POPMALMIO O MPUMEHEHHH
MOJIOYHOU KHCJIOTHI.

JlaGopaTopHbie pabOTHI ABJSIOTCS BAXKHOW YacThIO Y4EOHOTO Tpoliecca Mo JTUCHUTLTAHE U
CHOCOOCTBYIOT (POPMHUPOBAHHUIO y 00YUaIOIIUXCSl yMEHUH HCCIe10BaTh XMMUYECKHUE TIPOLIECChl U
ABJICHUS (IUTAHUPOBaTh M NPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI, UCCIIE0BaTh BEIIECTBA U
IPOBEPATH TUIIOTE3bI, 00padaTHIBATh U MHTEPIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB).

[Tpumep nabopatopHOi pabOThI

Pa3znen 4. Ctpoenne u cBolicTBa opraHnvyeckux BemiecTs. JlabopaTtopuas pa6ora 3.
«IlosryyeHHe 3THIIEHA U M3YUYECHHE €0 CBOMCTB

Ha3Banue teMEbl Tema 4.2. «CBOWCTBa OPTAHUYECKUX COCTUHEHUI

Pe3ynbrar oOyuenus VYcraHaBmuBaTh ~ 3aBUCUMOCTh  (DU3UKO-XHUMHYECKUX
CBOMCTB OPraHUYECKHUX BEIIECTB OT CTPOEHUS MOJIEKYII

OO011I1e KOMIIETEHIIUN OK-1, OK-7

1. Bonpocs! AJis1 Aonycka K JjadopaTtopHoi padore
a) chopmynHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA;
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0) 00BsICHUTE, K KAKOMY KJIACCY OPTraHMYECKHUX BEIIECTB OTHOCUTCS ITUJICH,
B) OOBSICHUTE, KAKUMU XUMUYECKUMH CBOMCTBaMU 00JIa/Ial0T BEUIECTBA JJAHHOIO Kjacca,

KaKue KaueCTBEHHbBIC PEaKLUU JJIsl UX 0OHApYKEHUS UCIIOJIb3YIOTCS;
r) OOBACHHTE, KaK MOXXHO TOJY4YUTh BEHIECTBA JIAaHHOTO KJacca COCIWHEHUM B

71a00paTOPHBIX YCIOBUSIX;

1) OOBSCHUTE, U3 YET0 COCTOUT MPUOOP [JIs MOTYUCHHSI Ta30B;
€) MEepPeUrcIINTe OCHOBHBIE aCHEKThl COOIIOACHHSI TEXHUKH O€30MacHOCTH MpHU padoTe C
JIBX (9TUJOBBIN CIUPT), arpecCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBAHHAS CepHasi KUCIOTa),

HarpeBaTeIbHBIMUA IPUOOpaMu (CIIUPTOBKA).
2. IIpoBeaenne onbITOB

O0opynoBanue u nocyaa PeakTuBBI
1. CrexisiHHBIE TPOOUPKH 1. KonnenrpupoBauHsiii pactBop H,SO4
2. UlraruB mys mpoOUpok 2. DTUIOBBIN CIUPT
3. CnuproBka 3. PactBop KMnO4
4. Cnuyku 4. BpomHast Bosia
5. Ilecok

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'[pOCI)I H 3a1aHuA

1. IToay4uuTh 3THIIEH IErUApPATALMEN 3THIIOBOTO CIIUPTA,
0OHapyXHTh €T0, U3Y4YUTh €r0 CBOMCTBA.

1.1. B mpoOupky HaUTH 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPOXKHO A00aBUTh 6—9 MJI KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI. 3aT€M BChIIaTh HEMHOT'O IIPOKAJIEHHOIO IIECKA
(TIeCOK MJIM MEJIKHE KYCOUYKH MeM3bI BBOJSAT Ul TOTO, YTOOBI
IIPEIOTBPATUTD TOTYKH KUIKOCTH ITPU KUIIEHUH ). 3aKPbITh
npoOUPKY IPOOKOM ¢ ra300TBOIHOM TPYyOKOH, 3aKpENUThH €€ B
HITAaTHBE U OCTOPOKHO HArpeTh COAECPKUMOE IPOOUPKHU

(puc.1)

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

3. Kak mMeHsieTcs okpacka
pactBopoB? [Touemy?

4. Kakum ruiaMeHemM ropuT
stunen? [louemy?

5. CocTaBUTh YpaBHEHUS
MIPOTEKAIOIINX 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,
OITYCTUTh Ta300TBOJHYIO TPYOKY 110 THA 3TON MPOOUPKH U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIICISIOLIUICS Ta3.

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

C,H;OH (aTus0-
BBIX CITUPT)

H,SO,

3. O0paboTka pe3yJbTaTOB ONBITOB

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

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

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

«XuUMHuI»

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

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

KonTponbuble paboThl ocymiecTBiAOTCS MeroaoM TectupoBanus (I) wmm B Qopme

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

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

KJ1accy:
1) apenbt
2) ankaHsbl
3) anKeHbl
4) aKUHBI
2.Ha3Banue BeriectBa, popmyia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-meTunOyranoi-4
4) 3-meTunoOyranon-1
3.BemectBo, umeromiee popmyny CH,=CH; Ha3wiBaeTcs:
1) Tommyon
2) aTHIIeH
3) rmunepuH
4) nponaHo
4. BemiecTBo, Ha3BaHUE KOTOPOI'O MPOMMOHOBAsi KUCIIOTA, UMEET (PopMyIly:
1) C,HsOH
2) (CH3).NH
3) CH3-CH,-COOH
4) CsHyOH
5. Iyt anKaHOB XapaKTepHA PEaKLys:
1) npucoeaunenus Hp
2) XJIOpUPOBaHUS Ha CBETY
3) obecuBeunBanus pactBopa KMnOy
4) nonuMepHu3aluu
6. MeTaHnous pearupyer c:
1) HaTpuem
2) BosO#
3) BoztopoiOM
4) MeTaHOM
7. YKCyCHast KUCJIOTa BCTYNAET B PEAKIHIO C:
1) AgNO3
2) NaCl
3) Na,CO3
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4) H,0

8. BepHbl J11 yTBEPKACHHUSA:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI ITPOSBIISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUI

9. Vpasuenue xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI siBnsietces:

1) peakuueii 3amelieHus], MPOTEKAIOLIEH 110 paJuKaIbHOMY MEXaHU3MY

2) peakiuei NpucoeIuHEHMs, IPOTEKAIOIIEH IO PaluKaIbHOMY MEXAHU3MY

3) peakuueii 3aMeIIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakuuell npucoeANHEHMsI, IPOTEKAIOILEH 10 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpstHOro 3epkaja» (C aMMHauHbIM pPacTBOPOM OKcHjaa cepedpa)
BCTYIAeT:

1) aTanoun

2) riroKo3a

3) rmuuepuH

4) kpaxmai

11. VYcraHoBuTe COOTBETCTBUE MEXKIy HA3BaHUEM BELIECTBA U KJIAcCOM (TPYMION)
OpraHMYECKUX COEAUHEHUN, K KOTOPOMY(-0i) OHO MPUHAITIEKHUT.

Ha3zBanue BemiectBa

A) CH;COOH

b) CHs-CH2-CH3

B) CHQZCH-CHQ-CHg

I') CH3-CH,-OH

Kiacc oprannueckux coeguHEeHHI

1) onHOaTOMHBIE CIUPTHI

2) yrieBojibl

3) kapOOHOBBIE KHCIIOTHI

4) apoMaTH4ecKHe yriieBOI0PO/IbI

5) HemnpeieNbHbIE YTIIEBOAOPOIbI

6) ipeeNbHbIE YTIIIEBOAOPOIBI

12. B cxeme npeBpalieHuit

1500°C Caxkr +Br;

CHs—X1;—0en301— Xo

BemecTBaMi X1 U Xy COOTBETCTBEHHO SIBIISTFOTCS:

1) attetnnen

2) aTUneH

3) 6pombeHn3on

4) xnopOeH3o

5) denon
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6) UKJIOTeKCaH

13. Omnpenenure MoNEKyJIsspHYIO (GOpMyIly BemiecTBa, conepxkamiero 37,5% yrmepona,
50% xucinopona u 12,5% Bomopoaa. OTHOcUTENbHAS TUIOTHOCTh MapoOB ATOTO BEIIECTBA IO
BOJIOpOAY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

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

1)6,2 1

2)3,1x

3) 12,75 1

411,27

IIpuBenem npuMep 3aJaHuil 1J1s1 TUCbMEHHOM KOHTPOJIbHOI padoTsl (I1).

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

a) C2H5OH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

F) C3H9N

1) CH3CH,HC=0

e) CsHsCH,OH

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

a) METUJI0EH3071

0) aHWIH

B) 3-MeTuUnOyTaHaIb

T') UKJIOTeKCeH

n) 6yranueHn-1,2

) 2-MeTuinponanon-1

x) OyTHH-1

3) aMMHOYKCYCHasl KHCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMHYECKUX PEAKIMI COIIACHO CXEME IIPEBPALLECHHIA:

1500°C  Caxr +Br;

CH;—X1—Xo— X3

VYkaxuTe THIT 1 MEXaHU3M PEaKIIi1, Ha30BUTEe 00pa30BaBIINECs BEIICCTRA.

4. Omnpenenurte MOJIEKYSIpHYIO (hopMyity BemiecTBa, coaepkaiiero 37,5% yriueponaa, 50%
kucinopoaa u 12,5% Bopopona. OTHOCHTEIbHAS IOTHOCTh MTAPOB 3TOTO BELIECTBA MO BOAOPOAY
paBHa 16.

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

aleTaibJeru/ia, €CM BbIXO MPOAYKTa peakiuu cocrapiser 80%?
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Kelicbl ucronb3yloTcs B KAauecTBE OLEHOYHOIO CpEACTBA B paszeiie 8 MPHUKIAIHOTO
MOJIyJsl, UX COJEp)KaHUE ONpEAeseTCs C y4eToM  HpOoQecCHOHATbHON HaNpaBICHHOCTH
obpazoBarenbHoi porpammel CI1O. [IpumMepsl BO3MOXKHBIX TEM KEHCOB:

1. [Torennenue kKIMMara U BBICBOOOXKIEHHE T'a30BbIX THAPATOB CO JHA OKEaHa.

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

3. HoBble maTepuaiibl 1Jis COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENApaTOB.

5. XMMHYECKHUE 3JIEMEHTBI B )KM3HHU YEIIOBEKA.

6. Bomopoanas sHepreTuka.

IIpumepsl KeMcoB:

Keiic Nel. «XJ10p B KM3HH YeJI0BeKa»

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

3anaHus:

1. [Ipennoxute cnocoObl YMEHBIIEHUS SA0BUTOrO BIMSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHH3M 4YeJIOBEKa.

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

3. Kakue opransl yenoBeka O0JIblIe BCEro CTpalatoT OT BO3AEUCTBHS XJj10pa?

4. Kak BiusieT XJ0pupoBaHHas BOJa HA YEJIOBEKa MPU KynaHuu?

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

6. Uccnenyiite paznuyHbie TOBapbl OBITOBOM XHUMHHU B CBOEM nome. CoCTaBbTE CIUCOK
XJIOpCcOAepKaIIUX COeAUHEHUH, YKa)KUTE Mepbl 0€30I1aCHOCTU IIpU paboTe ¢ HUMU.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

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

3aganus.

1.ITouemy MHOTHE aBTOMOOMIHbHBIC KOMIIAHUU Pa3pabaThIBalOT aBTOMOOWIIH, paboTaromiye
Ha BOJOPOJHOM TOIUIMBE?

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

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

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

6.Kakue BemiecTBa U B KAKOM KOJIMYECTBE MOT'YT HAaXOJIUTHCA B BBHIXJIOMHBIX Ta3ax BalllUX
aBTOMOOMJICH?

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

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

[TpuBeneM mpumMep BapraHTa KOHTPOJIBHON pabOTHI.

3ananme 1.

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

3aganue 2.

[lana cxema npeBpaleHnui.

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

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

3aganue 3.

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

5.YCJOBUA PEAJIM3ALUU ITPOI'PAMMBI U CIHTUTIJTIMHBI

5.1. [Inst peanusanuu nporpaMMmbl y4eOHON AMCHUILINHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:

Jlis peaimzaniuu MpoOrpamMMbl JTUCHMITIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOLIHe

CHelHUallbHbIEe TOMEIICHUS: YYeOHBIH KaOMHET XWUMUU W/WIK y4eOHOW XHMHUYECKOMN
1abopaToOpuH.

OobopynoBanne  y4eOHOro  kaOmHera  (HarJIsAHbIE  MOCOOHA): HaOOPBI
HIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ, MOJICTH KPUCTAJUIMYECKUX PEUIETOK, KOJUIEKIIMU POCTHIX
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U CJIIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Meneneesa, yueOHble PriIbMbI, IU(PPOBBIE 00Pa30BATEIBHBIE PECYPCHI.

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

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

6.MupopmannoHHoe ofecniedeHHe peaJu3aluu MPOrpaMMbl

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

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

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

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

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

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

6.2. OcHOBHBIE YJIEKTPOHHbIE U3IAHUS
1. hvsh.ru — XKXypran «Xumus B IKOJIE».

44



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 45
2. https://postnauka.ru/themes/chemistry — nexuun mno xumum Ha caite I[locTHayka.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

PyccKOS3bIUHBIN CAT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.

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

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

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

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

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

[TopTas mo OpraHMYeCcKOM XMMHHN Ha aHTJIMMCKOM SI3BIKE.

14.  http://www.xumuk.ru

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

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

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

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

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

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

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

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

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

8. [eBnunpina, JI. B. Xumus: yue6noe nocobue / JI. B. llleBaunsina, A. M. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 2JIeKTpOHHBII
/| Jlaub: snektpoHHO-OMOnmoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505
(mata obpamenus: 14.10.2022). — PexuM goctyna: Jyisi aBTOPU3. MOTB30BaTEIEH.

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

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

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

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

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

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

47


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

		2023-10-10T11:31:28+0300
	Новикова Наталия Геннадьевна




