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1. OBILIASI XAPAKTEPMCTHUKA OBLIEOBPA3OBATEJIBLHOM JUCHUIIJIMHBI
OVY/J1.07 XUMUSI

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpe o0pa3oBaTesibHOiI nporpammsl CITIO

Huctummuaa OY /(.07 Xwumus Bxoaut B oOmeoOpaszoBarenbHbii nukn  [IIICC3  kak
o0si3aTenbHas TUCIUTIINHA.

O6meoOpazoBarenbHas auciumuimHa OVYJ[.07 Xumus sBiasercs o00sS3aTENbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
cneranbHocTH 21.02.03 CoopykeHHe M dKCILTyaTarus ra3oHe(TEepOBOIOB U Ta30HEPTEXPAHUITUII]
Henp mucrumaunbl «OY .07 Xumus»:

- popMupOBaHUE CUCTEMbBI XHMHUYECKUX 3HAHUHN KaK BOKHEUIIICH COCTABJISIFOIICH €CTECTBEHHO-
HAy4YHOM KapTHHBI MUPA, B OCHOBE KOTOPOIl JIeKaT KIIOUEBbIe MOHATHUSA, (PyHIaMEHTaIbHbIC 3aKOHbBI U
TEOpUU XMIMHH, OCBOCHHE sI3bIKa HAYKH, YCBOGHUE M TIOHMMaHWE CYNIHOCTH JOCTYITHBIX 000O0IIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHHUS;

- ¢dopMuUpOBaHHWE U pa3BUTHE MPEACTABICHWA O HAYYHBIX METOAAX ITO3HAHUS BEUIECTB U
XUMHUYECKUX peakUuid, HeOOXOIUMBIX JIJIsl MPHUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB
Y XUMUYECKHUX SIBICHUH, UMEIOIUX MECTO B MPUPOJIC, B IPAKTUUECKON U MOBCEIHEBHOM KU3HU;

- pa3BUTHE YMEHUU M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHHEM U O0BSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI 0€30ITaCHOTO OOPAIICHHS C BEIICCTBAMH.

3ajaun JUCUUILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IPOLIECCOB U
SBJIICHUN B OKPY)KAIOIIECH Cpefie, a TAK)Ke UX CBS3b C IEJIOCTHON HAYYHON KapTUHOW MUpPA U JPYTUMU
€CTECTBEHHBIMHU HAyKaMU;

2) pa3BUTh YMEHHSI COCTaBJISTH (OPMYIbl HEOPTraHMYECKHMX W OPraHMYECKUX BEIIECTB,
YPaBHCHHS] XUMUYICCKUX PEAKIIUH, OOBSICHITH HX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThl XUMUYICCKIX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TIPOBEACHHS MPOCTCHINNX XHUMHUYSCKHUX OSKCIICPUMEHTAIBHBIX
UCCIIEIOBAaHUIM C CcOOJ0/IEHUEM TpaBUII OE30MacHOTO OOpalleHusi ¢ BEUIeCTBaMU U JaOOPATOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHs HAXOJWUTh, aHAIM3UPOBATh M HCIIOJIB30BaTh MH(DOPMALUIO XUMUYECKOTO
XapakTepa U3 pa3IuYHbIX WHOOPMAITMOHHBIX UCTOYHUKOB, BKIIIOUas YUeOHYIO JTUTEpaTypy, HAydHBIC
MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh YMEHUS MPOTHO3UPOBATH MOCJIEICTBUS CBOCH NEATEIHHOCTH U XUMHUECKHX
MIPUPOIHBIX, OBITOBBIX U MPOHM3BOACTBEHHBIX IMPOIIECCOB, YYUTHIBAs BO3MOXKHBIE IKOJIIOTHUYECKUE U
COIIMAJIbHBIC BO3ICHCTBHS;

6) chopMUpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKEHUH XMMHUYECKON HAyKH U TEXHOJOTHUI
JUISL Pa3BUTHSI COLMAIIBHOW W TMPOU3BOJICTBEHHOM cdep C yMEHHEM TMPUBOAUTH TPUMEPHI UX
MPUMEHEHHUS B Pa3IMUHBIX cepax KU3HH.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI

[InanupyemMble pe3ynbTaThl OCBOCHUS 00IIE00pa30BaTENbHON TUCIUIUIMHBI OMpPENEISIIOTCS U
Ha ocHoBe DPI'OC COO c yuweromc ®I'OC COO . Ocoboe 3HayeHHE AMCLUUIIMHA HUMEET MpU
¢dopmuposanuu u pazsutun OK u I1K.

B pe3ynbraTe 0OCBOSHMS NUCHUIUIMHBI 00yYaIOIIHICS TOJIKEH:



Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHUS AU CHMIIHHBI

Oo6mue

JAucnunjanHapHble

OK 01. Brioupats
CHOCOOBI pelIeHUsI
3a1a4
podeCCHOHATEHOM
JIeSITEITbHOCTH
IMPUMCHUTECIIBHO K
Pa3INIHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTAThI A0JKHBI OTPAKATH B YACTH:
TPY/10BOT0 BOCIIMTAHMA:
- TOTOBHOCTb K TpYAY,
TpyHOII00HeE;

- TOTOBHOCTh K AKTHBHOH JEATEIbHOCTH TEXHOJIOTHYECKOW |

OCO3HAaHMUEC NECHHOCTU MACTCPCTBA,

COIMAIGHONW  HAIMpPaBICHHOCTH, CIIOCOOHOCTh HHUIIHMPOBATH,
IUIAHUPOBaTh M CAMOCTOSATEJIBHO  BBIMOJHATH  TaKyIO
JIeSITeIIbHOCTD;
- HMHTEpPEC K padIM4HbBIM  cdepaM  npodecCuoHaIbHOU
JESITEBHOCTH.

MeTtanpeaMmeTHbI€e Pe3yJIbTATHI A0JKHBI 0TPAKATH:
OBiajeHHe YHUBEPCAJIbHBIMU yY4eOHBIMH MO3HABATEJIHLHBIMHU
JeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS.

- CaMOCTOATENhHO  (OpMymHpOBaTH W
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBCHHBIM MPU3HAK WX OCHOBAHMS JIJIs
CpaBHEHUs, Ki1accu(uKanuu 1 0000IIeHuS;

- OmpenesiaTh IeNIM  JISATSILHOCTH, 3aJlaBaTh IapaMeTpbl H
KPUTEPUU UX JIOCTHIKCHHUS,

- BBISBIISTH 3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JCATECIBLHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIbTaToOB LENISIM, OIICHWBAaTh  PUCKHU MOCJIEACTBUI
JIEeSITENHHOCTH.

0) 0azoBbIe HcCIeI0BATEILCKHE € CTBUA:

- BJIQJCTh HABbIKAMH Y4eOHO-HCCIICIOBATEIBCKOW M IPOCKTHOU
JIESTEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

- BBIABJIATH NPUYMHHO-CJICACTBEHHBIC CBSI3UM U aKTyaJHU3WPOBATh
3a/1a4y, BBIJIBUIaTh T'MIIOTE3y €€ PELICHHUS, HAXOAUTh apryMEHTHI
JUTSL TOKa3aTelbCTBA CBOMX YTBEPXKIEHUH, 3a]1aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

-  HaAJU3MPOBaTh IMOJIYYCHHbIE B  XOJIE
pe3ynbTaThl, KPUTHYSCKH  OILICHHBAaTh  HX
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

aKTyalIu3upOBaTh

OpOTHUBOPLCHUS B

PEIICHUA 3aJa4u
JIOCTOBEPHOCTD,

JucuumimHapHble pe3yJibTaThl 0/KHBI 0TPAKATH:

OP6 01. chopMHUPOBAaHHOCTH TPEJACTABICHUN: O XUMHUYECKOH
COCTaBJISIIOIIEH €CTECTBEHHOHAyYHOM KAapTHHBI MHpa, PO XUMHH B
MTO3HAHWH SABIICHUH MPUPOBI, B (POPMHUPOBAHUN MBIIUIEHHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIHOHAIHFHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelleHusT TMPaKTHYECKUX 3aJady M OKOJOTUYECKH O00OCHOBaHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMN Cpee;

IIP6 02. BnageHre CUCTEMOM XUMHUUYECKHUX 3HAHUI, KOTOpask BKIIOYAECT:
OCHOBOIIOJIAraloliue  TMOHATUS  (XMMHUYECKHH  DJIEeMEeHT,  aToM,
ANIEKTPOHHAsI 000JI0YKA aTOMa, S-, P-, 0-3JIEKTPOHHBIE OPOMTAIN ATOMOB,
WOH, MOJIEKyJa, BAlEHTHOCTh, DJEKTPOOTPHUIATEIHHOCT, CTEIEHBb
OKHUCIICHUSI, XUMHUYECKas CBs3b, MOJIb, MOJISIpPHAs Macca, MOJSPHBII
00beM, YIIEepPOAHBI CcKeleT, (YHKIHMOHAJbHAs TpyMia, paauKal,
M30MEpPHS, U30MEPHI, TOMOJIOTHUECKUHN PsIN, TOMOJIOTH, YTIIEBOAOPOIFI,
KHCIIOPOJI- M a30TCOJEpKAIINE COCAMHEHUS, OMONIOTUIECKH aKTHBHBIE
BEIIECTBA (YIJIEBOJIBL, XKUPBI, OCITKN), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIAPHBIE COENNHEHMs], KPUCTAJUINYECKas peleTKa,
TUTIBI XUMUYECKUX PeaKIuil (OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE, SK30-
U DHIOTEPMHUYECKHE, peaKkIuu HOHHOro oOMeHa), pacTBOp,
3NEKTPOJIUTHI, HEAIEKTPOIMTHI, DIEKTPOIUTHYECKass JAUCCOIMALINS,
OKHUCIIUTENb, BOCCTAHOBHTEIbh, CKOPOCTh XHWMHUYECKOW pPEeaKIIHy,
XUMHYECKOE PaBHOBECHE), TEOPHH M 3aKOHBI (TEOPHS XUMHUYECKOTO
CTpoeHHMsI opraHumueckux BemectB A.M. bytnepoBa, Teopus
SJEKTPOJUTUYECKON  Auccouuanuu, mnepuoauueckuil 3akon .U
MeHnneneeBa, 3aKOH  COXpaHEHHMS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMHUH, (PaKTOJIOTHIECKHE CBEACHUS O CBOICTBAX,
cocTaBe, TONYYEHHH ¥ OE€30MacCHOM HCIIOJIB30BAaHUHM Ba)KHEHIINX
HEOPraHMYECKHX M OPraHW4YeCKHUX BEIIECTB B OBITY M IMPAaKTUYECKOH
JESTeTbHOCTH Y€JIOBEKa;

IIP6 03. copMHpOBaHHOCTh YMEHUH BBISIBIATH XapaKTEPHbIE MPU3HAKU
U B3aMMOCBS3b HM3YYCHHBIX MOHATHH, MPUMEHITH COOTBETCTBYIOLIHUE
MOHATHUSI TP ONHCAHUM CTPOEHHUSI U CBOWCTB HEOPraHMYECKHX H
OpPraHUYECKUX BEIECTB W WX IMPEBPAIICHHI; BBISBISATH B3aWMOCBS3b
XUMWYECKUX 3HAHWW C TIOHATHSAMH U TPEJCTABICHUSMH JIPYTHX
€CTECTBEHHOHAYYHBIX TPEIMETOB;




YMETh NEPCHOCUTH 3HAHHA B IMO3HABATCIBbHYIO W MPAKTUYCCKYIO
obOmacTu KU3BHECOACATCIbHOCTH.

IP6 04. chopMHPOBAaHHOCTH YMEHUW HCIOJIb30BATh HAUMCHOBAHUS
XUMUYECKUX COCOUHEHUN MEXIYHApOJHOrO COK3a TEOPETUUYECKOU U
NPUKIATHON XUMUU U TPUBHUAIBHBIC HAa3BaHUS BAXKHEUIIUX BEIICCTB
(3TMneH, aneTwieH, TAUIEpUH, ¢GeHon, (opMaTbaerua, YKCycHas
KHUCIIOTA, TJIMUWH, YrapHblid ra3, yrieKHCJbId ras, aMMHak, ramieHas
W3BECTb, HETAIlIEHAs M3BECTh, NMUTHEBAs COJAa W JAPYTHX), COCTABISATH
(bopMyJIbI HEOPTraHUYECKUX M OpPraHUYECKUX BEUICCTB, YpPaBHCHHS
XUMHYECKUX  PEAKIMi, OOBACHATh HMX CMBICH; IOATBEPXKAATh
XapaKTEpHbIE XUMHUYECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOLLIUMHU
SKCTIIEPUMEHTAMHU U 3aMHUCIMH YPABHEHUN XUMUUYECKUX PEAKIINM;

IIP6 05. chopMUPOBAHHOCTh YMEHUM yCTaHABIMBATH MTPUHAICHKHOCTh
A3YYEHHBIX  HEOPraHMYECKUX U  OpPraHUYECKUX  BEIIECTB K
ONpeleICHHBIM KJaccaM U IPyNIaM COECIUHEHUM, XapaKTepHU30BaTh UX
COCTaB M BAXKHEHILIKNE CBOMCTBA; ONPEACIATh BUIbl XUMHUUECKUX CBA3EH
(koBasleHTHAs, WOHHAs, MeTaJUIMYecKas, BOJOPOJHAS),  THIIBI
KPUCTAIUITMYECKUX PEIIETOK BEIIEeCTB; KIACCU(PUIIUPOBATh XUMHUYECKUE
peakIumy;

IP6 07. chopMHUPOBAaHHOCTH YMEHHH NPOBOAHWTH PpacueThl IO
XUMHYECKAM (opMylnaM W YpaBHEHUSM XHMHUYECKUX peakiui C
UCIIOJIb30BaHUEM (PU3UUECKUX BEIIMYUH, XapaKTEPU3YIOIINX BEIIESCTRA C
KOJIMYECTBCHHON CTOPOHBI: Macchl, 00beMa (HOPMAaJIbHBIC YCIIOBH)
razoB, KOJIMYECTBA BEIIECTBA; HUCIOIb30BATh CUCTEMHbIE XHUMHUYECKUE
3HAHUS JUIsl OPUHITUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX,
CBSI3aHHBIX C BEMICCTBAMU M MX TPUMECHEHUEM.

OK 02. Mcnionb30Bath
COBPEMEHHBIE
Cpe/ICTBa TOKCKA,
aHanm3a u
UHTEpIpPETALN
UHQOPMaILUH 1
UHQOPMaIIOHHEIC
TEXHOJIOTHH JJIs
BBITIOJTHEHHUS 33,124
podeCcCHOHATEHOM
JIeSITeITbHOCTH

JInuHOCTHBIE pPe3yIbTATHI 10KHBI OTPAKATH B YACTH:
LHEeHHOCTH HAYYHOT0 MO3HAHUS

- c(hOpMHpPOBAaHHOCTb  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BHTHSI HAayKH W OOIIECTBEHHOM
NPaKTHKHA, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MECTa B IIOJIUKYJIBTYPHOM MUPE;

- COBEpPIICHCTBOBAaHUE SI3IKOBOW M YWTATENBCKON KYJIBTYPhI Kak
CpeICTBa B3aUMOACHCTBHS MEKAY JIFOABMHU U TO3HAHUS MUPA.
MeTanpeaMeTHbIe Pe3yJIbTAThI A0JKHbBI 0TPAKATH:
OgiaieHHe YHUBEPCAJLHBIMH yY4eOHbIMH MO3HABATEJLHBIMHU
JeHCTBUSIMH:

B) padota ¢ undopmanueii:

- BJaJeThb HaBbIKAMM MOJy4eHHUs HH(POpMALKU M3 HCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSITENILHO OCYIIECTBIIATh TIOMCK, aHAIU3,
CHCTEMAaTH3allMI0 W HHTEPIPETAUUI0 HWHPOPMALUHN Pa3IHYHBIX

JucnumiimHapHble  (MpeAMETHBbIE) Ppe3yJbTaTbl M J0JDKHBI
0TpaXkaTh:
IIP6 06. BiameHWe OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHMS

BEIIECTB M XUMHYECKHX SIBJICHUH (HaOMIOAeHUe,
SKCIIEPUMEHT, MOCITUPOBAHUE);

IIP6 07. chopMHUPOBaHHOCTH YMEHHH NPOBOAMTH pacueThl IO
XUMUYEeCKUM (OpMyJIaM M YpaBHEHHSM XHMHUYECKUX pEaklui ¢
HCHOJBb30BaHUEM (PU3NUECKUX BEIMYHMH, XapaKTEPHU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObema (HOpPMAaJIbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; HMCIOJIb30BATH CHUCTEMHBIC XHMHUYECKHUE
3HAHUSI ISl IPUHSTHUS PEIICHUI B KOHKPETHBIX )KH3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

IP6 08. chopMUPOBAaHHOCTH YMEHHUH IUIAHUPOBATH M BBIMOIHATH
XUMWYECKHUH SKCIIEpUMEHT (TIpeBpaIleHIsI OPTaHUYECKUX BEIIECTB MPH
HarpeBaHWH, TONyYeHHE OJTWIEHA W W3YYEHHE €ro CBOWCTB,

U3MepeHHue,




BUIOB H (hOPM TMIpPECTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ y4eTOM Ha3HAuUCHUS
MHQOpPMALMK ¥ IIEJICBOH ayJUTOPUH, BBIOMpas ONTHMAIBHYIO
¢dbopMy mpencTaBieHHs U BU3yalU3alHu;

- OLEHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb HH(OpPMaLUH, €€
COOTBETCTBHE IIPABOBBIM U MOPATbHO-ITHIECKUM HOPMaM;
BJIaJeTh HAaBBIKAMU PACMO3HABAaHHA M 3allUThl HHGOpMAaIWH,
MHQOPMAaIMOHHOH 0€30MIaCHOCTH JINYHOCTH.

KaueCTBCHHBIC PEaKIMU Ha albJCTHIIbl, KpaXMal, YKCYCHYIO KHUCIIOTY;
JeHaTypanusi OCIKOB TpU HArPeBaHUH, I[BETHBIC PEAKIMU OCIKOB,;
MIPOBOAMTh PEaKIUd HOHHOTO OOMEHa, OIPENeNIsITh CPEay BOJHBIX
PacTBOPOB, KaYECTBEHHBIC peaKIUU Ha CyJab(haT-, KapOOHAT- U XJIOPHUJI-
AHWOHBI, HA KATHOH aMMOHHS; PeliaTh 3KCIIEPUMEHTAIBHBIC 3a/Ia49H IO
teMaMm "Metammel"' w "Hemetamisl') B COOTBETCTBHH C TIPAaBHIIAMH

TEXHUKM O€30MacHOCTH TMpPH  OOpalieHWM C  BEIIeCTBAMU U
n1a0opaTopHBIM o0opyioBaHUEM; MIPEICTABIATh pe3yiabTaThl
XUMHYECKOTO  OJKCIepuMeHTa B  (QopMe  3ammch  ypaBHEHUH

COOTBETCTBYIOIINX PEAKIHH 1 (POPMYyTHPOBATH BHIBOJBI HA OCHOBE 3THUX
pe3yabTaTOB;

IP6 09. chopMHUPOBAaHHOCTh YMEHHS AaHAIM3UPOBATH XUMHUYECKYIO
nHGOPMALIUIO, ITOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOI
uHdopmMaiyu, cetb IHTEpHET U apyrue).

OK 04. DddexruBHO
B3aMMOJEUCTBOBATh U

JINYHOCTHBIE Pe3yabTaThbl J0JKHBI 0TPAKATH B YaCTH:
IPaKAAHCKOI0 BOCIIMTAHUSA

JducuunimHapubie  (mpeaMeTHbIE)
0TpaKaTh:

pe3yabTaTbl U JOJIKHBI

paborath B | - TOTOBHOCTh BECTH COBMECTHYIO JesiTenbHOocTh B uHTepecax | [IP6 08. chopMupoBaHHOCT, YMEHHH IUIAaHMPOBAaTh W BBIOIHSTH
KOJIJIEKTHUBE U | TPOKIAHCKOTO OOIIECTBA; XUMHUYECKUN IKCIEPUMEHT (IIPEeBpAIeHNs] OpPTraHUYECKUX BELIECTB NMPHU
KOMaH[e - YMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMH HMHCTUTYTAMHU B | HarpeBaHWHW, MOJIy4YEHHE OTWICHA M HU3yYCHHE €ro  CBOIICTB,
COOTBETCTBHH C UX (PYHKUUSMH U HA3HAYCHUEM. KayeCTBEHHbIE PEAaKLIMH HA albICTHIbl, KpaxMall, YKCYCHYIO KHUCIIOTY;
MeTtanpeaMeTHbIe Pe3yJabTaThI 10JKHBI 0TPAKATH: JeHaTypanusi OelKOB TpPU HArpeBaHWU, IIBETHBIE PEAKIUU OCIKOB;
Osiagenue YHUBepcaIbHbIMH KOMMYHUKATHBHBIMH | TIPOBOJIUTh PEAKLUMH HOHHOrO OOMEHa, ONpeneNaTh Cpeay BOIHBIX
AelHCTBUSAMM: pPacTBOpPOB, KAUECTBEHHBIE PEAKIIMU Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
0) coBMecTHAs 1eATeJIbHOCTh. AHUOHBI, HA KaTHOH aMMOHHUS; pellaTh dKCIEePUMEHTAIbHBIE 33a4l 110
- TOHMMAaTh W HCIOJB30BaTh INpeUMyIIecTBa KoMaHAHONW U | TeMam "Metamuisl" u "Hemetamnel") B COOTBETCTBUM C TpaBWJIaMHU
MHIMBUIYaJIbHON paboThI; TEXHUKH O€30MacHOCTH Tpd  OOpamleHHH C  BELIECTBAMU |
- IPUHUMATD [IEJTH COBMECTHOMH JIeTEIbHOCTH, OPraHNU30BEIBATh U | 1a00OpaTOpHBIM o0opyJoBaHHEM; MIPECTABIIAT pe3yIbTaThl
KOOPJIMHHUPOBATH JICUCTBUS IO €€ JOCTHKCHUIO: COCTABJISATh IUIaH | XUMHYECKOro  JKcliepuMeHTa B (opme  3amucu  ypaBHEHUH
JIEHCTBUI, pacnpenessiTh PoJId C Y4€TOM MHEHMH YYaCTHHUKOB | COOTBETCTBYIOIIMX PEaKUMH M (pOpMyIHpPOBATH BHIBOJBI HA OCHOBE 3THX
00CyX1aTh pe3yIbTaThl COBMECTHON paboTEHI. pe3yJIbTaTOB.
OBnajeHue YHUBEPCAILHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:
r) NpuHATHE ce0sl U APYTrUX JIOAe:
- IPUHUAMATh MOTHBHI M apryMEHTHI APYIHX JIOJCH MpH aHau3e
pe3yabTaTOB ACSITEIHHOCTH;
- IpU3HABaTh CBOE MPABO U NIPABO APYTHX JIIO/IEH Ha OINOKY;
pasBUBAaTh CIOCOOHOCTb MOHUMATh MHP C MO3HLUU JIPYTrOro
YEJIOBEKA.
OK 07. JInyHOCTHBIE Pe3yabTaThl JOJLKHBI 0TPAXKATH B YACTH: JAucuuniimHapHble  (MpeIMeTHbIE) pPe3yJbTaTbl M JAOJKHBI
CopelicTBOBaThH 9KOJIOTHYECKOr0 BOCIINTAHMSA: OTPAKATH:




COXPAHEHUIO
OKpY’KaroLlel cpepl,
pecypcocOepekeHuro,
MPUMEHSATH 3HAHUS 00
W3MEHEHUH KJINMaTa,

- chOpMHPOBaHHOCTh HKOJOTHYECKOH KYJIBTYphl, MOHUMaHHE
BIMSHMS COLMAIbHO-)KOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHHE
NPUPOAHOM ¥ COLHMAJBbHOM CpeAbl, OCO3HAaHUE TJI00aIBHOTO
XapakTepa SKOJOTHUECKHX MPo0diieMm;

- IUIAHUPOBAHHME U OCYLIECTBJICHHE IEHCTBUU B OKpYXaromein

P66 01. chopMHUPOBAaHHOCTH TPEIACTABICHUN: O XUMHUYECKOH
COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPa, POJIM XUMHUH B
MMO3HAHWH SIBJICHUH MPUPOJIBI, B (DOPMUPOBAHUN MBIIIUICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOAMMOMN s
pellieHUsT TMPaKTHYECKHX 3a/7a4 M JKOJOTHYECKH O0OOCHOBAHHOTO

HPUHIIUIIBI cpee Ha OCHOBE 3HAHUA IeJiell YCTOHYMBOIO pa3BUTHA | OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOJHOM Cpene;
OepeKIMBOrO YeJI0BEYECTBa; npo 10. chOpMHPOBAHHOCTh YMEHHH coOMomaTh MpaBHia
MIPOU3BO/ICTBA, - aKTUBHOE HENpHUATHE  JCHCTBUI, MNPHUHOCAIINX  BpEH | SKOJOTHYECKH LeNecooOpa3sHOro MOBEACHUS B OBITY M TPYIOBOIA
3¢ dexTHBHO OKpy>KarolLei cpene; JESITEIbHOCTH B LENIAX COXPAHEHUSI CBOETO 37I0POBBbSI U OKPYKAIOLICH
JIeHiCTBOBATH B - YMEHHE TMPOTHO3UPOBATH HEONArONPHUATHBIE HSKOJOTHUYECKHE | MPUPOJHON CpeAbl, YYHTHIBATH ONACHOCTH BO3JCHCTBHSI Ha >KUBBIC
Ype3BBIYANHBIX MOCIIEACTBUS IPEANPUHUMAEMbIX JeHCTBUH, IPEeA0TBpaIlaTh UX. OpraHM3MBbl ONpEACNEHHBIX BEIIEeCTB, MOHWMAs CMBICI TIOKa3aTes
CUTyalusAX MeTanpeaMeTHbIe Pe3yJIbTAThI A0JIKHbI 0TPAKATH: MpeneabHON TOMYCTUMON KOHIIEHTPALUH.

OgiiajleHHe YHHBEPCAJIbLHBIMH yY4eOHbIMH NMO3HABATEJbLHBIMHU

JeHCTBUSIMH:

B) padota ¢ uHdopmanmueii:

UCIIOJIb30BaTh cpeacTsa MH(QOPMALIIOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJOTMM B pEIIEHUH KOTHUTHBHBIX,

KOMMYHHKATUBHBIX U OPraHU3AIlMOHHBIX 3a7iad C COOJIOJCHUEM

TpeOOBaHUI 3PrOHOMHMKH, TEXHUKM OE30MIaCHOCTH, TUTHEHHI,

pecypcocOepeKeHHs, MPaBOBBIX M JTHYECKUX HOPM, HOPM

WHQOPMAIIMOHHOHN 0€30MTaCHOCTH.
IIK 2.4. OBJj1aieHUe YHMBEPCAJIbHBIMUI ChopMupoBaHHOCTH 3HAHUH B OOJIACTH XUMHH, CBA3aHHBIX C aHAJU30M
OcymecTBIIATh y4eOHbIMHU NMO3HABATENbHBIMH COCTaBa, CBOMCTB U KOHTPOJISI KayecTBa rasa, He)TH U HeTEIPOAYKTOB
MOHHUTOPUHT AelCTBUSAMM: Ha o0BeKTax TpyOOIPOBOIHOTO TpaHcIopTa, XpaHeHus,
ToKa3aTesiei KauecTBa | - 6a30BbIe JIOTHYECKUE EHCTBHSL: pacnpezieneHusl.

rasa, Heptu u
HETENPOALYKTOB Ha
0o0BbeKTax
TpyOOIIPOBOIHOTO
TpaHCHOpTa,
XpaHEeHUS,
pacnpenesneHus..

CaMOCTOSTENbHO (HOPMYIIUPOBATh M aKTYaJTU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yYCTaHABJIUBaTh CYIICCTBEHHBIH TPU3HAK WM OCHOBAHHS IS
CpaBHEHUs, Ki1accu(puKanuy 1 0000IIeHNS;

- 0a30BBIC UCCIACAOBATEILCKUE ACHCTBHS:

BJIa/IETh HABBIKAMH yUeOHO-HCCIICI0BATEIILCKOM M TPOSKTHOM
JIESATEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOUCKY METO/IOB
pelIeHns TPaKTUYSCKUX 3a1a4, IPUMEHEHHIO Pa3IUYHbIX METOIOB
ITO3HAHUS,

(hopMHpOBaHME HAYYHOTO THIA MBIILIICHHS, BIaJIEHUEC HAYyYHOU
TEPMHHOJIOTHEH, KIFOUEBBIMHU TIOHATUSAMH U METOAaMu; - paboTa ¢
uHQOpMAaIeH:

BIIQJICTh HABBIKAMM TOJYYCHUS WHGOPMAIMM W3 HCTOYHHUKOB




pasHBIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATH IMOWCK, aHAIN3,
CHCTeMAaTH3alHI0 ¥ WHTEPIIPETani0 WH(POPMAIMH Pa3THIHBIX
BUIOB 1 (hOpM MpeNICTABICHUSI.




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOM JUCHUTLIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThI

O0neM B yacax, BCero

1 cemectp BCET'O, B T.4.: 34
OcHOBHOE coJiepkaHue, B T.Y.: 34
Jlexyuu 20
Ilpaxmuueckue 3anuamusi 12
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME, B T.4.: 4
Jlexyuu

Ilpaxmuueckue 3ansamust 4
Jlabopamopnvie 3anamus

MHauBuayaIbHBI NPOEKT (Oa/Hem) HET
IpomexxyTounas arrectamus (Apyrasi opMa KOHTPOJIS) 2
2 cemectp BCEI'O, B T.4.: 54
OcCHOBHOE CO/Iep:KaHue, B T.4.: 54
Jlexyuu 10
Ilpaxmuueckue 3ansamus 36
Jlabopamopnvie 3anamus

Koncynomayuu 2
IIpodeccnonanbHO OPHEHTHPOBAHHOE COCP/KAHME, B T.4.: 10
Jlexyuu 4
Ipaxmuuyeckue 3anamus 6
Jlabopamopnvie 3anamus

HMuauBuayaibHbIil NPOEKT (Oa/Hem) HET
IpomexxkyTounas arrecTamust (IK3aMeH) 6
BCEI'O no qpucuuMmn/jinHe, B T.4.: 88
OcHoBHOE conep:kaHue, B T.4.: 88
Jlexyuu 30
Ilpaxmuuyeckue 3anamus 48
Jlabopamopnvie 3anamus

Koncynomayuu 2
IIpodeccnonanbHO OPMEHTHPOBAHHOE COICPKAHME, B T.4.: 14
Jlexyuu 4
IIpaxmuueckue 3anamus 10

Jlabopamopnule 3anamus




2.2. TemaTn4yecKuii IJIaH M coJePKaHUE TUCHUILINHBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA
TeM 4acoB KOMIIETeHIIM U
1 cemecTp BCEI'O 34/4
Pasnes 1. TeopeTnyeckue 0CHOBbI XUMHUH
Tema 1.1. OcHOBHOE cofiepKaHue Y4eOHOro MaTepuaia 4/0 OK 01
OCHOBHBIC XUMUYECKHC XHAMHYCCKHH 37IeMeHT. ATOM. SInpo aToma, H30TOMEL. DJIEKTPOHHAS 000JI09Ka. DHEPTreTHICCKUE
TIOHATHUS U 3aKOHBI, CTDOCHUE | YPOBHH, HOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, 0- 37eMeHThl. OCOOCHHOCTH pachpeieeHus
aTOMOB XHMHUYECKHX 3JIEKTPOHOB IO OPOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DINEKTPOHHAS
3JIEMEHTOB KoH$urypauusi aroMoB. OCHOBHbIE XMMUYECKUE 3aKOHBI
B ToM uncie:
Jlexmusa Nel 2/0
[MpakTuyeckoe 3anstTHe Nel«OCHOBHBIC KOJMYECTBEHHbIC 3aKOHBI B XUMHH W pacyetsl 1o | 2/0
YPaBHEHUSIM XUMHUYECKHX PEaKLHI».
OTtHOCHTENBHBIEC aTOMHAS U MOJIEKYIApHas Maccel. MossipHas macca. KonuuecTBo BemecTsa.
MaccoBas 7071 BelecTBa. 3aKkoH ABOrapo. MosspHblii 00beM ra30B. OTHOCHTEIbHAS IFIOTHOCTh
ra3oB. PacyeTsl o ypaBHEHUSIM XUMHUYECKUX PEAKIIMNA C UCTIONBb30BAHUEM MAacCOBOU JOIH
BelIecTBa, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Ia30B, KOJIMYECTBA BELIECTBA
Tema 1.2. OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa 2/0 OK 01
[lepuonuueckuii 3aK0H U B ToM uucie: OK 02
Ileprouyeckas cucremMa [MpakTudeckoe 3ansaTe Ne 2 «M3ydeHne nepruoanIecKuXx 3aKOHOMEPHOCTEH 1 uX B3auMocBsizu co | 2/0
XUMHUYECKHX 3JIEMEHTOB [I. cTpoeHueM aToMoB». lleprnoauueckast cucrema xumudyeckux snemeHToB [|.M1. Menneneesa. Csi3b
W. Menneneesa, ux CBA3b C MEPUOINYECKOro 3aKkoHa M llepHoguueckod CUCTEMBI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOMN
COBPEMEHHOM TEOPHEH TeOpuel CTPOEHHA aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHUMHYECKHX JJIEMEHTOB,
CTPOCHHS aTOMOB o0pa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BELIECTB MO TpymnnaM H nepuogam llepuoamueckoit
CHUCTEMBI. 3HAu€HUE TMEPUOANYECKOr0 3aKOHa W CHCTEMBbl XHUMHMUYECKHUX dyeMeHToB [I.U.
MenpeneeBa B pa3BUTHH HAayKd. Y CTAaHOBJIEHHE CBSI3M MEXAYy CTPOCHHEM aTOMOB XUMHYECKHX
3JIEMEHTOB W TEPHOANYECKUM M3MEHEHHEM CBONCTB XMMHYECKHX 3JIEMEHTOB M MX COCIMHEHHUH B
COOTBETCTBHHU C TNojoxeHueM lleprmoamueckoii cuctembl. Pelenne mpakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHWH Ha XapaKTepH3allMi0 XUMHYECKHX JJeMeHTOB «Mertammnueckue /
HEMETAJUITMYECKNE CBOWCTBA XHMHYECKHX JJIEMEHTOB B COOTBETCTBHH C HWX JJIEKTPOHHBIM
CTPOEHHMEM U MOJI0KEHHEM B IEPUOIMUECKON cHcTeMe XUMUYECKHX 31eMeHToB JI.U. Menaeneesa»
Tema 1.3. OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 6/0
Crpoenue BeniecTsa | CTpoeHue BemecTBa. XUMUIECKas CBsA3b. BUIbI XUMUYeCcKOH CBSA3M (KOBaJIEHTHAS HETIOJSIPHAS U OK 01
U IPHPOAA  XHUMHMYECKOH | MOJISPHAs, MOHHAS, METaJTUUecKas). MeXxaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XHMMUYECKOM CBS3N
CBSI3U. MHoroobpasue | (0OMEHHBII 1 JOHOPHO-AKICTITOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTS.
BEILIECTB OnekTpooTpuuaTeabHOCTh. CTeneHb OKUcIeH . VIOHBI: KATHOHBI M aHUOHBI




B ToM umncie:

Jlexmmst Ne 2

4/0

[Ipaxtrueckoe 3aaaTue Ne 3«CTpoeHHe BEmIecTBa U MPUPOIa XUMUICCKOHN CBI3M».

JeMoHcTpanust MoJiesiel KpUCTaNTMIECKUX PEHIeTOK: HOHHOH (XJIOpHUI HATpHs), aTOMHOH (rpadut
U anMas), MOJICKYJISIPHOH (YITIEKUCIBIN Ta3, HO), METAJNTNIECKON (HATpUi, MarHUi, MeIlb).
Pemenue mpakTnueckux 3agaHuil Ha COCTABJICHUE IEKTPOHHO-TpadudecKux HopMyIl 3JIEMEHTOB
1-4 mepnomoB

2/0

Tema 1.4.
Knaccudukanus, u
HOMEHKJIATypa
HEOPraHMYECKHUX BEIIECTB

OcHOBHOE cojep:KaHNe Y4eGHOr0 MaTepuajia

4/0

Knaccudukanus Heoprannyeckux BemecTs. HoMeHkIaTypa HeOpraHn4ecKuX BelecTB (OKCUIbI,
THIPOKCHUIBI, KUCIIOTHI, COJIM). BelecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHSL.
ArperaTHble COCTOSIHUS BenlecTBa. Kprucrammyeckue 1 aMOpQHBIE BEIIECTBa. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THUITbl KPUCTAUIMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJISIpHAsi, HOHHAS,
METaJTNYeCcKas ). 3aBUCHMOCTh CBOHCTBA BEIIECTB OT THIA KPUCTAUNTNIECKON PEIIETKI

B ToM umncie:

Jlextug Ne3

2/0

[IpaxTnueckoe 3ansatue Ne 4 «HoMeHkIaTypa HEOPraHUYECKHX BEIIECTBY.

Pemenue mpakTuueckux 3agaHuil mo kiaccupuKanuy, HOMEHKIAType U XUMUYECKUM (HhopMyIaM
HEOPraHMYECKHUX BELIECTB Pa3IMYHbBIX K1accOB (YrapHbIH a3, yIJIEKUCIIBIN Ta3, aMMHUAK, aleHas
W3BECTh, HEeTallleHasl U3BECTh, MUTHEBAS COJa U APYTUX): HA3BaHUS BEIIECTB MO MEXTyHAPOTHON
(MIOITAK) unu TpuBHATEHON HOMEHKJIATYPE U COCTAaBICHUE (POPMYITBI XUMHUYECKUX BEIECTB,
olpefesieHre IPUHAUIeKHOCTH K Kiaccy. [lonck nadopmanmu no Ha3BaHUAM, UACHTH(PUKAaTOpaM,
CTPYKTYpHBIM popMynam. AHaIH3 XUMUYECKOH HHPOPMAIIH, TTOTy4aeMOi U3 Pa3HbIX
HCTOYHUKOB (CpEeICTB MaccoBOM MHpOpMaIuy, ceTh MIHTEpHET U Ipyrue)

2/0

OK 01
0K 02

Tema 1.5.
TuIbl XUMUYECKUX PEAKLIUIA

OcHOBHOE cofiep:KaHMe YIeOHOI0 MaTepHaIa

4/0

Xumnueckas peakuusi. Kimaccnpukanys XUMHUECKUX peakiii B HEOPraHNYEeCKOW U OpraHn4eCKOM
XUMHH. 3aKOHBI COXPAHEHHUS MacChl BEIIECTBA, COXPAHEHUS U MPEBPALIEHHS SHEPTHH MIPH
XUMHUYCCKUX pE€aKrAX. OKHCIUTENBHO-BOCCTAHOBUTEIIHLHBIE peakomn (ypaBHeHm[ OKHUCJICHU -
BOCCTAHOBJIEHHS, CTETIEHb OKHUCIICHHS, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIIUTENBHO-
BOCCTAaHOBUTEINBHBIE PEAKIIMU B IIPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCAX U KU3IHEAEATENBHOCTH
OpPTraHHU3MOB)

B Tom uncie:

Jlekmus Ned

4/0

OK 01

Tema 1.6.

CKOpOCTh XHMHYECKUX
peakiuidi. XUMHYECKOE
paBHOBecHE

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

6/2

CKOpOCTh peakiiniy, €€ 3aBUCUMOCTD OT PA3IUYHBIX (DAKTOPOB: IPHUPOBI PEATUPYIOIINX BEIIECTB,
KOHIIEHTPAIH Pearupyronfx BEMIEeCTB, TEMIIEPATYPhI U TUIOIIAIN PEAKIIMOHHOW MOBEPXHOCTH.
TennoBbie 3QPEeKTH XUMUIECKUX PEaKLUii: 9K30- U SHAOTepMUUEcKie peakuuu. OOpaTumbie
peakuuu. XUMHU4eckoe paBHoBecHe. DakTOpPHI, BIMSAIONINE Ha COCTOSIHIE XMMHUYECKOTO PaBHOBECHUS
(KOHIIEHTpaIMs PeareHTOB WU MPOIYKTOB PEaKINy, AaBlieHue, Temneparypa). [lpunmun Jle

OK 01
OK 02
[IK 2.4.




latenne

B ToM umncie:

Jlexmus Ne 5

4/0

[IpakTuueckoe 3ansatue Ne 5 «BrvsiHue pa3nuyHbIx (pakTOpOB HA CKOPOCTh XUMUYECCKON PEaKIuuy.
Pemenne mpakTHKO-OPUCHTUPOBAHHBIX 3aJaHUN Ha aHAIU3 (PAKTOPOB, BIMSIOIINX HA U3MCHCHHE
CKOPOCTH XMMHYECKOW PeaKINH. 3aBUCUMOCTb CKOPOCTH XUMUYIECKON PEaKIINH OT IPHUCYTCTBHUS
KaTajan3aTopa Ha IpUMepe Pa3ioKeHUs ePOKCHAA BOJIOPOAA C TIOMOIIBIO JMOKCHIA MapraHiia u
Karaja3bl. PellieHne npakTHKO-OpUESHTUPOBAHHBIX 3a/JaHUI Ha PUMEHEHHE MpuHIuma Jle-
[TaTenbe 11 HAXOXKISHUS HAITPABIICHUS] CMEIICHHSI PABHOBECHSI XMMUYCCKOW PEaKIIUY U aHAJTN3
(hakTOpOB, BIUSIONINX HA CMEIICHHE XHMUIECKOT0 PABHOBECHS

212

Tema 1.7.

PactBOpsL, TEOpUS
ANEKTPOIUTUIECKON
JMCCOLMAY 1 NOHHBIH
oOMeH

OcHoBHOE COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

4/2

PacTtBopsl. Buasl pacTBOpOB 10 COIEPKaHUI0 PACTBOPEHHOTO BeliecTBa. PactBopumocts. [loHsiTHE
0 IUCIIEPCHBIX cUcTeMaX. VICTUHHBIEC U KOJIOMAHBIE PACTBOPBL. MaccoBasi A0S BEIIECTBA B
pactBope. [lonsiTre 0 Bogopoarom nokasarene (pH) pacTBopa. DnekTpoiauTrdecKas TUCCOIUAIHS.
CunbHBIC U c1a0ble 3JEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiin HoHHOTO 0OMeHa

B Tom umncie:

Jlekmus Ne 6

2/0

IIpaktuueckoe 3ansatue Ne 6 «Penienue 3a1a4 Ha ONpeAeNICHHE KOJTUYECTBEHHBIX MOKa3aTeleH
pactBopoB. oHHBIC peakiiny U ypaBHEHUs». 3aJaHus Ha COCTABIICHUE HOHHBIX peakiuii. Permenue
MIPaKTUKO-OPUEHTUPOBAHHBIX PACUCTHBIX 33JJaHUI HA PACTBOPBI, UCTIOIb3yEeMbIC B OBITOBOU U
MIPOM3BOJCTBEHHOH JIESITEIBHOCTH YEJIOBEKa

212

OK 01
OK 02
OK 04
OK 07
[IK 2.4.

Pa3znen 2. Heopranuueckas x

HUMHUSA

Tema 2.1.
Ddusnko-xuMH4YecKre
CBOMCTBa HEOPTAaHUYECKUX
BEIIIECTB

OcHoBHOE COICPKAaHUC yqeﬁnoro MaTepuaJia

2/0

Mertaisl. [Tonoxenne metamioB B [lepnonndeckoit cucreMe XUMUYECKHX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI04YeK aTOMOB MeTayuioB. O0IIre hu3mdeckne CBOWCTBA
MeTasuioB. CriaBbl METAIUIOB. DNEKTPOXUMHUUECKUH psAJl HAPSDKEHUM METayuIoB. XUMUYECKUE
CBOMCTBA BKHEUTITNX METAIUIOB (HATPUU, KaTuH, KaIbIMi, MarHUH, ATFOMIAHUH, IIUHK, XPOM,
KeJe3o0, MeJb) U X coequHeHuin. O0mine crnocoObl moay4eHus: MeTayuioB. [IpuMeHeHne MeTamion
B OBITY U TEXHHKE

Hewmeramnbl. [Tonoxenune HemeTasioB B [lepuoguyeckoi cucremMe XMMUYeCKUX 3iaeMenToB J[. 1.
MeHieneeBa 1 0OCOOCHHOCTH CTPOCHHUsI aTOMOB. DU3NUEcKue CBOMCTBA HEMETAILIOB. AJUIOTPOITHUS
HEMETAIJIOB (Ha IPUMEPE KUCI0po/ia, cephl, pocdopa u yriaepoaa). XUMHUUECKUE CBOWCTBA U
MPUMEHEHNE BAXHEUIINX HEMETAIJIOB (TaJIOTEHOB, Cepbl, a30Ta, hocdopa, yriaepoaa u KpeMHHUS) U
WX COeTMHEHMH (OKCHIOB, KUCIOPOICOAEPKAIINX KHUCIIOT, BOJAOPOAHBIX COCTUHEHNN ).
[IpuMmeHeHne Ba)KHEHIIMX HEMETAIJIOB U UX COETUHEHUN

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHAOB, THIPOKCHUIIOB,
KHCIIOT, COJIeH U 1Ip.). | eHeTnyecKas CBA3b HEOPTaHWIECKHUX BEIIECTB, MPUHAISKAIINX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX

OK 01
OK 02
OK 04




COCI{HHCHHﬁ, BBICIIINX OKCHUIOB U TUAPOKCHUI0OB

B ToM umncie:

Jlexmus Ne 7

2/0

IIpome:xxyTounas arrecTanusi B popMme Apyroi popMbl KOHTPOJISI

2 cemecTp

BCEI'O

54/10

Tema 2.1.
DU3NKO-XUMIYIECKIE
CBOMCTBA HEOPTAHUYECKUX
BEIICCTB

OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuajia

6/0

B ToM umncie:

ITpakTrueckoe 3auarue Ne 7 «DU3NKO-XUMHUUECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTBY.
CocTtaBneHue ypaBHEHUI XUMHYECKUX PEAKIUI C yJacTHEM MPOCTHIX U CIO0XKHBIX HEOPTraHUYECKUX
BEIIECTB: METAJNIOB M HEMETAIJIOB; OKCHJIOB METAIOB, HEMETAIIIOB W aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAHWHW W aM(OTEPHBIX THAPOKCHIIOB; HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIIMX UX CBOUCTBA.

Pacuérel Macchl BemecTBa Wian 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, Pacu€Thl Macchl (00BEMA, KOIMYEeCTBa
BEIIECTBA) MPOIYKTOB PEaKIHWH, €CIM OJHO W3 BEIIECTB MMEET MpuMecH. PeleHne mpakTHKO-
OpPHECHTHPOBAHHBIX 3aJaHUH Ha CBOWCTBA, COCTaB, MOJy4YeHHE W 0O€30MacHOE HCIOIB30BaHUE
BKHEHININX HEOPTAaHWYECKHNX BEMIECTB B OBITY U MPOo(eCcCHOHATFHON AEITeIHLHOCTH YeIOBEKa

6/0

OK 01
OK 02
OK 04

Tema 2.2.
Wnentudukanys
HEOPraHUYECKUX BEIICCTB

OcHOBHOe coep:kaHMe Y4eOHOr0o MaTepuaia

4/0

B ToM umncie:

[paktuueckoe 3ansitre Ne 8 «neHTrdUKanns HEOPraHMUECKUX BEIECTBY.

Pemrenne skcriepuMeHTaNIBHBIX 3a7a4 110 XUMUYECKAM CBOMCTBAM METAJUIOB U HEMETAIIOB, 110
Pacro3HaBaHUIO U MOJTYUYECHUIO COETUHEHUI METaJUIOB U HEMETAJUIOB (B3aUMOICHCTBHE
THJIPOKCH]IA aJTFOMHHUS C PACTBOPAMHU KUCIIOT U 1ienouei). MnenTudukanus HeopraHmdeckux
BEIIECTB C UCIIOJIL30BAHNEM HX (DU3NKO-XMMUYECKUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX
peakuuii. KauecTBeHHbIe peakunu Ha cynbhaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI
METaJIJIOB ¥ KATUOH aMMOHUS

4/0

OK 01
OK 02
OK 04

Pa3nea 3. TeopeTudyeckue 0CHOBbI OPraHNYecKOH XMMHH

Tema 3.1.

Knaccudukanus, crpoenue u
HOMEHKJIaTypa
OpFaHI/I‘IeCKHX BCIIICCTB

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTepuaJia

5/0

[IpenMer opranmdeckoil XMMHH: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHHE B MOJYUYEHHH HOBBIX
BEUIECTB M MaTepuanoB. Teopus CTpoeHMs opraHuyeckux coenuHeHnid A.M. bBytneposa, eé
OCHOBHBIE TONIOKeHHs. CTPpYKTypHbIe (POpMyIBI OpraHUYECKUX BemlecTB. ['OMOJIOTHs, H30MepHsl.
XYMHYecKast CBSI3b B OPraHIMUECKHUX COeTMHEHUSIX: KPaTHbIE CBSI3H, G- U T-CBSI3H.

[Ipencrasienue o kaccuuKayu OpraHMYECcKUX BelecTB. HoMeHkaTypa opraHn4eckux
COeIMHEeHHH (CHCTeMaTHYeCcKas) ¥ TPUBHAJIbHbIE HA3BAaHUS BAXKHEHIIINX MPEACTaBUTENEH KIacCoB
OpPraHWYECKUX BEIIECTB

B ToM umncie:

Jlexusa Ne 8

1/0

HpaKTI/I‘leCKOC 3aHsaTue Ne 9 «HOMeHK.]'IaTypa OPraHnvYCCKUX BCHICCTBY.

4/0

OK 01




OzHakoMJICHHE C O0OpasllaMd OpPraHWYECKUX BEINECTB W MaTepuajaMi Ha HUX OCHOBE,
MOJISIMPOBAHKE MOJICKYJI OPTaHHMUYECKHUX BEIIECTB, HAONIOJCHNUE W ONHCAHUE JIEMOHCTPAIIHOHHBIX
OTBITOB TI0 MPEBPANICHUIO OPTaHMYECKUX BEIECTB MPH HArpeBaHWU (TUIaBleHHUE, OOYTITUBAHUEC U
ropenue). CocTaBlieHUE TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPTaHUYECKHUX BEIICCTB
OTJENBHBIX KIIACCOB, MCIOB3Ysl X HA3BAHUS MO CUCTEMATHYECKON M TPUBHAIBHON HOMEHKIIATYpE
(3TuneH, aneTwieH, TIUIepuH, ¢eHon, dopMalbaerni, YKCyCHas KHCJIOTa, TIUIWH). Pacders
pocTeiiei GopMysIbl OPraHUIeCKON MOJICKYJIbI, HCXOJIS U3 3JIEMEHTHOTO cocTana (B %)

Paznen 4. YrieBogopoasl

Tema 4.1.
YrieBonopoasl U ux
NPUPOIHBIE HCTOYHHUKHU

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuaia

2/0

[IpenenrpHble yrieBoaopoIb! (aJIKaHbI): COCTaB U CTPOCHUE, TOMOJIOTMYECKHU pal. MeTaH u 3TaH:
COCTaB, CTpPOEHHE, PU3NUECKIE U XUMHUYECKHE CBONCTBA (pEaKkIMy 3aMELICHHUS K TOPEHUS),
MOJIYy4YCHUC U IPUMCHCHHUC.

HenpenenbHble yriieBogopoab! (QJIKEHbI, aJIKaAUEHbI, ATKHHBI).

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psill. DTWIICH U NPONMIEH: COCTaB, CTPOCHHE,
¢u3nUecKre 1 XUMHUECKIE CBOUCTBA (peaKy THAPUPOBAHNS, TAIOTCHUPOBAHHMS, THAPATAIUH,
OKHCJICHUS U NOJIMMEPU3ALUH) TIOTy4YeHHE U IPUMEHEHHE.

Anxanuensl: Oyranauen-1,3 u MeTmiOyTaauen-1,3, XuMHdecKkoe CTpOeHHe, CBOMCTBA (peakius
MOJIMMEPU3ALINHT ), TPUMEHEHUE (IS CHHTE3a MPUPOJTHOTO U CHHTETUYECKOTO KayuyKa 1 Pe3UHBI).
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKHM Psil. ATICTUIICH: COCTaB, XMMUYECKOE
cTpoeHue, GU3NUECKUe U XUMUYECKHE CBOUCTBA (peakuy THAPUPOBAHUS, TaJIOTCHUPOBAaHNU,
THApaTalliy TOPEHUs), MOyYeHHe U IpUMeHeHHe (MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TIIaMEHU
JUTSI CBAPKH M PE3KH METAJLIOB)

Apomatudeckue yrieBoaopoisl (apeHsl). beHzonm u Toiyod: cocraB, cTpoeHHe, (QU3UUECKUE U
XMMUYECKHUE CBOWCTBA (pEeakUuH TaJIOT€HUPOBAHUS M HUTPOBAHUS), MOJYYCHHE U IPUMEHEHHE.
TokcnyHOCTh apeHOB (BiMsiHHE OEH307la HAa OpraHU3M 4YelioBeka). ['eHeTHdeckasi CBS3b MEXAY
YIII€BOAOPOIAMH, IPUHAUICKAIINMH K Pa3IMIHBIM KIaccaM.

[Ipupoanbie HCTOUHUKH yriieBoaopo1oB. [Ipupoansiii ra3 u nomytHsie HedTsHbIE ra3el. HedTr u
e€ mpoucxoxaenre. CriocoOb! mepepaboTku HeTH: MeperoHKa, KPEKUHT (TEPMHUUECKHIH,
KaTaIuTHYeCKuit), muponu3. [IpoaykTsl mepepaboTku HedTH, UX IPUMEHEHUE B TIPOMBIIUICHHOCTH
u B ObiTy. KaMeHHBIH yTroJib ¥ IPOAYKTHI €ro nepepaboTKu

B ToM umncie:

Jlextusg Ne 9

2/0

OK 01
OK 02
OK 04

Tema 4.2.
DU3NKO-XUMHUUECKHE
CBOICTBa yIJI€BOJOPOJIOB

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTepuaJia

6/0

B ToM umncie:

[IpakTudaeckoe 3ansatue Ne 10 «CBoiicTBa yriieBoA0pPOIOBY.

TpuBnanbHas 1 MeXIyHapOIHAS HOMEHKIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MTOTydeHUS
yri1eBoA0po0B. [lomyueHre 3TuaeHa U u3yueHue ero CBOMCTB. MoieTMpoBaHre MOJIEKYIT U
XUMHUYECKUX MPEBPAICHUN YTIICBOAOPOJIOB (Ha MpUMepe 3TaHa, STUIICHA, alleTUIICHA U JIp.) H

6/0

OK 02
OK 04




| TraJIOTCHOIMMPOU3BOJAHBIX

Paznea 5. Kuciaopogoconepxaiye opranudeckue coeJuHeHus1

Tema 5.1. OcHOBHOe cojiep:KaHNe Y4eOHOro MaTepuaja 1/0
Cnuptel. ®eHon [IpenenvHble OJHOATOMHBIE CIIUPTHI (METAHON W STAHOJ): CTpOEHHE, (U3NYECKNE U XUMUYECKHe OK 01
CBOMCTBa (peakluu C AaKTUBHBIMH MeTallJlaMM, TajJoreHOBOJIOPO/aMH, TOpPEHHE), MPHUMEHEHHE. OK 07
Bopoponusle cBsi3m MexOy Mosekynamu crnuproB. Dusnonormueckoe AEHCTBUE METaHONA U
3TaHOJIa HA OPTaHU3M YEJIOBEKa.
MHoOroaToMHble CHHUPTHI (ITUICHIJIMKONb M TIHUIEPHH): CTpOCHHE, (U3UUECKHE M XMMUYECKHE
CBOICTBa (B3aMMOJIEHCTBHUE CO IIETOYHBIMU METAJUIAMH, KAUECTBEHHAs peaklisi Ha MHOTOaTOMHBIE
cnupTel). DU3NOIOTHUECKOE [EHCTBHE Ha OpraHM3M dYelnoBeka. [lpuMeHeHWe TIHUIepuHa W
STHJICHTJTUKOJIS.
®enon. CTpoeHre MOJEKYIIbI, PU3NUECKUE U XUMHUYECKHE CBOHCTBA (peHosa. TOKCHIHOCTh
(heHoma, ero hu3HOIOTHYECKOE ACWCTBUE HAa OpraHm3M denoBeka. [[pumenenne ¢eHona
B ToMm uncie:
Jlexums Ne 10 1/0
Tema 5.2. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 1/0 OK 01
ATBIeTub. Anpaerunpl M KeToHb! ((popmManpierun, amneTanblerui, AaleToH): CTPoeHHe, (u3ndeckue u OK 02
Kap06oHOBBIE KUCITOTEHI. XIUMHYECKHE CBOWCTBA (pEaklWu OKHUCICHHS W BOCCTAHOBIICHHWS, KAYEeCTBEHHBIE PEaKIIHH), OK 04
CrnoxHble d3QUpHI MIOJIy4YeHHUE U TPUMEHEHHE.
OnHOOCHOBHBIE Tpe/IENIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAs  YKCYCHAs KUCIIOTHI): CTPOEHUE,
(m3nyeckue W XUMHUYECKHE CBOWcTBa (OOIIME CBOWCTBAa KHCIOT, peakmus ATepuUKaInN),
noyiyueHue U mpuMeHeHue. CTeaprHOBash M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCJIOT. MBLIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JACHCTBHE.
CroxHble 3QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. XKupsl.
I'maponus sxupos. [lpumenenue xupoB. bruonornyeckas poib XKUPOB
B Tom uncie:
Jlexmmsa Ne 11 1/0
Tema 5.3. OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 1/0
VYrneBosl VYraeBoapl: cocTaB, Kiaccu(UKALHUs YIIeBOAOB (MOHO-, IU- WM mosMcaxapuabl). ['mroxoza — OK 01
MPOCTEHIINH MOHOCAaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (DU3MUecKne W XUMHYECKHE OK 02
CBOMCTBa TIIOKO3BI (B3ammozeicTBue ¢ ruapokcunom wmenu (II), okucnennme amMMHaYHBIM OK 04

pactBopoM okcuza cepedpa (I), BocctaHoBneHHe, OpoKeHHE TIIIOKO3bI), HAXOXKICHUE B MIPUPOAE,
MPUMEHEHUE TJIIOKO3bl, OHOJIOrMYecKas poJib B IKU3HEIESITEIbHOCTH OpraHu3Ma 4YeJlOBeKa.
dotocunTe3. PpyKTO3a KAK H30MEP TITIOKO3HI.

Caxapoza — MpeacTaBUTENb UCAXapHIOB, THAPOIM3 Caxapo3bl, HaxXOXKAEHHE B INPUPOIE U
MpPUMEHEHHE.

[Monucaxapuasl: Kpaxmai U HEeJUTI0N03a KaK IPUPOIHbIE oauMepsl. CTpoeHne Kpaxmana i
IeJUTIONO03b], (PU3MUYECKHE U XMMUYECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KAUeCTBEHHAs! pEaKIus C




HOJIOM)

B ToM umncie:

Jlexuust Ne 12 1/0
Tema 5.4, OcHOBHOE coiep:KaHNe YIe0HOTr0 MaTepHAaJa 8/0 OK 01
DUBUKO-XUMUYECKUE B Tom umncie: OK 02
CBOWCTBA [Mpaktuyeckoe 3amartme Ne 11 «Homenknmatypa Kuciopomoconepkamux —opranudeckux | 6/0 OK 04
KHCIIOPOJI0COIEPIKAIIIIX COETUHEHHID.
OpraHUYeCKUX COCTUHEHUH TpuBnaneHast 1 MeXIyHApOAHAS HOMECHKIIATYpa, XUMUYECKHE CBOMCTBA, CIIOCOOBI TIOTyUEHHS

CIHUPTOB U (HEHOIOB, KAPOOHOBBIX KUCIIOT U 3()UPOB, aNbACTHAOB U KeTOHOB. CocTaBlIeHHE CXEM

peakiuii (B TOM YHCIIE TI0 PEAIOKEHHBIM IIEeTIOYKaM MPEBPAIEHHI ), XapaKTePUIYIOIINX

XMMHYECKHE CBOWCTBA KUCIIOPOJIOCOEPKAINX OPTaHHYECKUX COeTHHEHHH

[MpakTuyeckoe 3ansiTe Ne 12 «Xumudeckne W (U3MYECKHE CBOMCTBAa Kuciaopomocoaepxkanmx | 2/0

OpPTaHUYECKUX COCIUHEHUSD).

[IpoBenenne, HaOmMOAeHWE W ONHCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CITUPTOB,

Ka4eCTBEHHbIC pPEAKIMU OJHOATOMHBIX CHUPTOB (OkucieHue srtanona okcuaom meau (I1)),

MHOTOaTOMHBIX CIUPTOB (B3auMojehcTBUE TimiepuHa ¢ ruapokcuaom menu (1)), ampnerumos

(oKuCIeHHWe aMMHadHbIM pacTBopoM okcuma cepebpa(l) wu  ruapokcumom memu (1),

B3aMMOICMCTBHE KpaxMaJa C HOAOM), U3y4YeHHE CBOWCTB paCTBOPA YKCYCHON KHUCIOTHI
Pasznen 6. A3oTcoep:kaiiye opraHu4ecKue coeInHeHust
Tema 6.1. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 2/0 OK 01
AMUHBL B Tom uncie: OK 02
AMMHOKHUCIOTHI. [Ipaktuueckoe 3anarue Ne 13 «CBoiicTBa a30TOCOAECPKAINX OPraHUUECKUX COCAUHEHUID). 2/0 OK 04
benku dusnyeckre 1 XUMUYEeCKHE CBOMCTBA aMUHOB (PEaKIMU ¢ KUCIOTaMHU U TOPEHHSI) 1 AaMUHOKHUCIIOT

(1a mpumepe riunuHa). HabmoneHre u onvucaHue JeMOHCTPAIMOHHBIX OIBITOB: A€HATYpaIys

0EIKOB IpY HarpEeBaHWH, IIBETHBIE PEAKITNN OEIKOB
Pa3znen 7. BoicokoMoJieKyIsIpHbIE COeIMHEHHUS
Tema 7.1. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaja 2/2
ITnacTmacchl. B Tom uncie; OK 01
Kayuyku. Bosokna [MpakTuyeckoe 3anstne Ne 14 «CuHTe3, aHaNM3 W KIACCU(PHUKALMS BBICOKOMOJICKYJSIPHBIX | 2/2 OK 02

COETMHEHUID) OK 04

OCHOBHbIE TIOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI: MOHOMED, TIOJIMMED, CTPYKTYPHOE [IK 2.4.

3BEHO, CTETCHb IMOJUMEPH3alluU, CpPEeIHss MoJeKyinspHas macca. OCHOBHbIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSTMHEHUH — MOTMMEPHU3aIUsl U TTOJTUKOHICHCAIHSL.

OzHakoMmIIeHHE ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB:
MJIaCTMACCHI (TIOMATHIICH, TIOMITPOITMIICH, TOTMBUHIIXIIOPHU/, IOTMUCTUPO); HATYPaTbHBIA U
CUHTETHYECKHE KayuyKku (OyTaaueHOBEIN, XJIOPOTIPESHOBEIM U NU30IPEHOBHIH ); BOJIOKHA
(HarypaibHbIe (XJIOTOK, IEPCTh, MIENK), HCKYCCTBEHHBIC (al[eTaTHOE BOJIOKHO, BHCK034),
CHHTETHUIECKHUE (KanpoH U JIABCAH)




IIpodeccnoHabHO OPHEHTHPOBAHHOE CO/IePKAHUE (COep:KAHNE NMPUKJIATHOTO MOTYJIs)

Pa3nen 8. Xumus B ObITY M I

DOM3BOJACTBEHHOM AeATEeJLHOCTH YeJI0BeKAa

8/8

Tema 8.1.

XuMHUeCKHe TEXHOIOTUHU B
IMOBCEIHEBHOMN U
podeCCHOHATTEHOM
JIeSITeIbHOCTH YeJIOBEKA

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuajia

8/8

[IpaBua 3KOJIOTHYECKH 1EIECO00Pa3HOTO MOBEJACHHUS B OBITY U TPYAOBOH JEATEIHLHOCTH B IICIISAX
COXpaHEHHUSI CBOETO 3I0POBBSI M OKPYXKAIOIIEH MPUPOJHOM Cpelbl, OMACHOCTh BO3ACUCTBHUS Ha
YKUBBIE OPTaHU3MbI OPTaHUIECKHUX BEIIECTB OTACIBHBIX KJIACCOB (YTIEBOJOPOIBI, CIIUPTHI, (PEHOIHI,
XJIOPOPTaHWYECKHE TPOU3BOJHBIC, aJbACTHIBI W [p.), IOKa3aTelb MPENeNbHO TOIMyCTHMOI
KOHIICHTPAIIUU U €0 UCTIOIb30BaHKUE.

Ponp xuMum B 00€CIEYCHHMM SKOJIOTHYECKOM, JHEPreTHYECKON U TMUIIEeBOH 0€30MacHOCTH,
Pa3BUTHUU MEIUIINHBI, CO3JJAHNH HOBBIX MaTEpUANIOB (B 3aBHCHMOCTH OT BHJa MpodeccnoHambHON
JeSITeIbHOCTH ), HOBBIX MCTOYHHUKOB 3HEPIuu (aJibTepHATUBHBIE UCTOYHUKHU »Heprun). [lonarue o
Hay4YHBIX METOJaX IIO3HAHM BEIIECTB M XUMHUYCCKHMX peakimid. [IpemcraBnenuss 00 00muUX
HAayYHBIX TPUHIUNAX MPOMBIIUICHHOTO TIONYYEHHS BaXKHEHIINX BeIIeCTB (HA MpUMepax
MIPOM3BOCTBA aMMHAKa, CEPHON KHUCIIOTHI, METAHOIIA).

XuMUs ¥ 3I0pOBbE YeIOBEKa: MpaBuiia 0€30MacHOr0 UCIIOIb30BAHMUS JICKAPCTBEHHBIX MTPEIapaTos,
OBITOBOM XMMUH B ITIOBCEAHEBHOM KU3HHU

B ToM umncie:

Jlekmus Ne 13

212

Jlextug Ne 14

212

[Ipaktnueckoe 3anstTe Ne 15 «lIpuMeHeHHME XHUMHMYECKHMX BEIIECTB W TEXHOJOTHH C Y4ETOM
Oynymieil mpodeccuoHaNbHON AESTENEHOCTHY.

Pewenne keiic-3amad 1o TemaM: MHUIIEBBIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO IIUTaHUS,
BLKHEWIIME  CTPOMUTENBHBIE W KOHCTPYKLUMOHHBIE  MaTEpUajbl, CEJIbCKOXO35HCTBEHHOE
MIPOU3BOACTBO, KpPAaCKH, CTEKIO, KEepaMHKa, MaTepuanbl A JJIEKTPOHHKH, HaHOMaTepHalbl,
TEKCTHJIbHBIE BOJIOKHA, WCTOYHUKM JSHEPIWH, OPTraHMYECKHMEe M MHUHEpaJbHbIC YIOOpeHHMs,
JIEKApCTBEHHBIE M KOCMETUYECKUE Tperaparhl, ObITOBAasE XHUMHUsS, MaTEPUAIIBI U3 UCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

3amura: IlpencraBnenue pe3yabTaToB pelieHns Keiic-3a1ay B popMe MUHU-IO0KIa1a (AOIMyCKaeTCs
WCTIOJIb30BaHNe rpa)IecKuX U MPE3eHTAIMOHHBIX MaTEPHUaJIOB)

414

OK 01
0K 02
OK 04
OK 07
[IK 2.4.

IIpome:xyTouHas aTTecTalus B (popMe IK3aMeHA

Bcero:

88




3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JTUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBuU ¢ [Ipunoxenuem 3 OITOII-IT:

- Kabuner «O061meo0pa3oBaTebHBIX TUCIUITIIIH

3.2. YueO0HO-MeTOANYECKOE o0ecIieueHue
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

Jlnst  peanuzami  IpPOrpaMMbl  OMONMMOTEYHBIM (GOHA HWMEET TIeYaTHBIE W/WIU
JJIEKTPOHHBIE Y4eOHUKH M 00pa3oBaTelbHbIE PECypChl, JNOMYIIEHHbIE K HCIOJB30BAHUIO TPU
peanuzanuu obpazoBaTenbHbIX mporpaMmMbl CI1O Ha 6aze 0cHOBHOTO 00111er0 00pa30BaHUS:

1. Pynsutuc, I'. E. Xumus: GazoBbiii ypoBenb: yueOnHuk / I'. E. Pymsutuc, @. T.
Oenpaman. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 336 c¢. — ISBN 978-5-09-
121347-8. — Tekct : 3nexTpoHHbIA // JlaHb : 3nekTpoHHO-OMONMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/473036 (mata oopamenus: 11.02.2026).

2. Xumus : 11-ii kiacc : yrinyOonénnsiii ypoenb : yueObnuk / B. B. Epemun, H. E.
Kysbmenko, A. A. llpo3nos, B. B. Jlynun ; nox penakuueii B. B. Jlynuna. — 12-e u3g., crep. —
Mocksa: IIpocsemenue, 2025. — 478 c¢. — ISBN 978-5-09-120710-1. — Texker :
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/497804 (mara obpamenus: 11.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Tabpuensn, O. C. Xumus : 10-ii kmacc : 6a30BbIii ypoBeHb : yueOHuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-e¢ u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 3neKTpoHHBIH // JIaHb : AIEKTPOHHO-

oubmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/473033 (mata oOparieHus:
11.02.2026).

2. T'abpuensan, O. C. Xumus : 11-if kmacc : 6a30Bblii ypoBeHb : yuebHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 7-e u3f., ctep. — Mocksa : [Ipocsemenue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — TexkcT : 31eKTpoHHbIH // JlaHb : 31€KTPOHHO-
oubmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/497801 (mata oOparmieHus:

11.02.2026).



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pPACKpBIBAIOTCA 4Yepe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U

poecCHOHANBHBIX KOMIIETEHIIUN

Pe3ysabTarsl 00yyeHus

IToka3aTeu oleHKH

OueHoyHoe MeponpusiTUe

pe3yJjbTara

I1Po 01. chopmupoBaHHocTh | Mmeer NIpEACTABICHUSL: o | IIpeacraBnenue
MPEJCTABICHU: O  XUMHYECKOW | XMMUYECKOU COCTaBJISIOIICH PE3yIbTAaTOB IPAKTHYECKOM
COCTaBJIAIOLIEH €CTECTBCHHOHAY4YHOI KapTUHBL | paGoTel Nel-15
€CTEeCTBEHHOHAY4YHOM KapTHHBI | MUPA, PONH XMMUH B TOSHAHHM | [TycpmeHHbIH ompoc Ne 5
MHpa, poJiM XUMHU B MO3HAHHUU SIBJICHUI MpUpPOAbI, B TecT 10 TEME:
SBJICHUH NPUPOIEL, B GOPMUPOBaHUM | (OPMUPOBAHUN  MBIIUICHUS U «Knaccudukauus, u
MBIINUICHUA W KYJBTYPbI JIMYHOCTH, | KYJBTYPbI JIMYHOCTH, cc HOMCHKHaTypa ’
ee (YyHKIHMOHANBHOW TPaMOTHOCTH, | GYHKIMOHAILHOW  TPaMOTHOCTH, HEOPTAHHIECKHX BEMIECTB
HEO0X0IUMOM ISt pelieHus | HeoOXoAUMOW Al peLIeHus p

Tect no Teme: «duszuko-
MPaKTUIECKUX 3ama4y U | IPaKTHYECKUX 3a1a4 u .

XUMHUYECKHE CBOMCTBA
3KOJIOTMYECKU 000CHOBAaHHOTO | 9KOJIOTUYECKU 000CHOBaHHOI'O

OTHOLIEHUSI K CBOEMY 3JO0POBBIO U
MPUPOIHOU cpeae;

IIP6 02. BiageHue CHCTEMOU
XAMHUYECKUX 3HaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArarolIue
MOHATHSA  (XMMUYECKHH  DIIEMEHT,

aToM, DIIEKTPOHHAs! 000JI0YKa aToMa,
S-, p-, O-s;mekTpoHHBIE OpOUTAIH
aTOMOB, WOH, MOJIEKYIIa,
BaJICHTHOCTb,

AJIEKTPOOTPHIIATETILHOCTh,  CTEICHb
OKHCIICHUS, XMUMHYECKas  CBSI3b,
MOJIb, MOJIIPHAsT Macca, MOJSPHBIN
o0BeMm, YTIIEPOTHBIN CKeJIeT,
(yHKIMOHANBHAS TpYyIa, paauKal,
n3oMepus, H30MEDHI,
TOMOJIOTHYECKHI  Psill, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIIOPO/I- u
a30TcojiepKaIue COCJTMHEHUS,
OHMOJIOTUYECKH aKTHBHBIC BEIeCTBa
(yryieBopl, >KUPBI, OCIIKK), MOHOMED,
NOJIMMEp,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHMUSI,
KpUCTAUIMYECKass pelleTKa, THIIbI
XUMHYECKUX peaxiuit
(OKHMCIUTENFHO-BOCCTAHOBHUTEIILHEIE,
9K30-U DHJIOTEPMHUYECKHE, DPEaKIUH
MOHHOTO oOmeHa), pacTBop,
3IIEKTPOJIUTEI, HEDIIEKTPOJIHTHI,
ANEKTPOJIUTHYUECKAST  JTUCCOIHAITHS,
OKHCITUTENb, BOCCTaHOBHTEb,
CKOpOCTb  XMMHYECKOH peakuu,
XHUMHAYECKOE PaBHOBECHUE), TEOPHH H
3aKOHBl  (TEOpUsT  XHMHYECKOTO
CTPOCHHUSI OpPraHWYECKMX BEIIECTB

OTHOLICHUSI K CBOEMY 3I0POBBIO U
NpUPOIHOU cpene.

Bmaneer cucreMor XHMHYECKHX
3HaHUH, KoTOpas BKJIIOYAET:
OCHOBOIIOJIAraIoIIue IOHSTHS
(XMMHYECKHIT ~ DIIEMEHT,  aToM,

JJIEKTPOHHAs 000JI0YKa aToma, S-,
p-,  d-a;mekTpoHHBIE — OpOWTANH
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb,

ANIEKTPOOTPULIATEIILHOCTD, CTETICHb
OKHCIICHHSI, XHMHYECKasl CBs3b,
MOJTb, MOJIIPHAST Macca, MOJISIPHBIH
0o0beM,  YIJICPOJIHBIA  CKeleT,
(byHKIMOHAIBHAS TPYIINA, PAIUKa,
HU30MepHs, HU30MEpHI,
FOMOJIOTHYECKHU Psiji, TOMOJIOTH,
YIIICBOAOPOIbI,  KHCIOPOA- |
a30TCcoJIepKaIIHe COC/IMHEHHS,
OMOJIOTMYECKH aKTUBHBIC BELIECTBA
(yrneBogpl, KUPBL, Oenkn),
MOHOMEp, MOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC
COeIMHEHMUS, KPHCTAJTMYECKast
pemieTka,  THMBI  XUMHYECKHX
peakuuii (OKHCIHUTENBHO-
BOCCTAHOBUTEJIBHBIE,  JK30- H
SHJIOTEPMUIECKHUE, peakiu
HOHHOTO obmMeHa), pactsop,
ANEKTPOIIUTHI, HEIJICKTPOJIHTHI,
ANEKTPOIUTHYECKAS JIUCCOLIHAIINS,
OKHCIIUTEb, BOCCTaHOBHTEIIb,
CKOPOCTh XMUMHYECKOH PpEaKIuH,
XMMHYECKOC PAaBHOBECHE), TCOPUH

HEOPTraHUYECKUX BEICCTBY
Tect no teme: «COUPTHIL.
DeHom»

Tect o TeMe: «AJIbIETUIBL.
Kap6oHOBBIE KHCTOTHI.
CrnoxHble 3¢pupb»

OrneHka KOHCIIEKTa

VYeraslit ompoc Ne 1




AM. Bytnepoga, Teopus
EKTPOIIUTHUUECKON  AUCCOLMALIUM,
MEPUOINYECKUI 3aKOH ..
MengeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  S3BIK  XHMHUH,
¢dakTonornyeckue  CBEIACHUS O
CBOICTBax, COCTaBe, MOIYYEHHUU WU
Oe3onacHOM UCIIOJIb30BaHNHU
BOXHEMIIMX  HEOPraHWYEeCKUX H
OpraHHMYeCKUX BEUIECTB B OBITY H
HPaKTUIECKON JeSITEIbHOCTH
YeN0BeKa;

I1Po 03. c(hOpMUPOBAHHOCTH
YMEHUIl  BBIABIATH  XapaKTEpHbIE
IPU3HAKU U B3aUMOCBS3b H3YUYEHHbIX
MIOHATUH, NIPUMEHATD
COOTBETCTBYIOLIIME  TOHATHS  IPH
ONMCAaHWM CTPOCHUSI M  CBOICTB
HEOPraHWYEeCKUX M OpraHUYecKUX
BEIIECTB M UX  IPEBpalICHUl;
BBISBIISITH B3aUMOCBSI3b XHMHYECKUX
3HaHUI c MOHATUSIMU u
MIpEJICTaBIECHUAMHU JIpYyTUX
€CTECTBCHHOHAYYHBIX MIPEIMETOB;
I1P6 04. c(hopMHUPOBAaHHOCTH
YMEHUI HCTI0JIb30BATh
HaUMEHOBaHUS XUMHAYECKHX
COCTMHEHUI MEXIYHAapPOIHOTO
CO103a TEOPETUYECKON U ITPUKIIAHON
XUMHH ¥ TpUBUAIbHbIE Ha3BaHUS
BAXHEHIINX  BEIIECTB  (ITHIIEH,
alleTUIIEH, TJIULEPHH, ¢enon,
dopmanbreruy, ykKCycHas KHCIIOTa,
TJUUWH, YTapHbIA ra3, YIrJIEKUCIbIA
ra3, aMMHaK, TalleHas H3BECTb,
HeraimeHas W3BeCTb, NMUTHEBAs COAA
U JIPYTHX), COCTaBIATH (OPMYIIBI
HEOPraHM4YeCKUX W OpPraHHYeCKUX
BEIIECTB, YPAaBHEHUS XHMHYECKUX
peakiuii, OOBSICHATH WX CMBICT;
MOATBEPXKIATh XapakTepHbIe
XMUMUAYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOITUMHU
SKCIIEPUMEHTAaMH M 3allUCSIMHU
YpaBHEHUI XUMHUYECKUX PEAKIINML;

11P6 0s. c(hopMHUPOBaHHOCTH
YMGHI/Iﬁ YCTaHaBJIUBATb
MIPUHA]ICKHOCTh W3yYEHHBIX

HCOPraHUYCCKUX H OPraHUYCCKUX
BCIIECTB K OIIPECACIICHHBIM KilacCaM

u rpymnmam COEIMHEHUI],
XapakTepu3oBaTb HUX COCTaB U
BAKHEHUINME CBOMCTBA; ONpPENEIAThH
BUIBI XUMUYECKUX cBs13ei
(xoBasneHTHas, HOHHas,

MeTaJlJTNYecKasi, BOJIOPOIHAs), THIIBI

U 3aKOHBI (TEOpHS XHMHYECKOTO
CTPOCHMSI OPTaHWYECKHX BELIECTB
AM. byrneposa, TeopuUs
3IEKTPOJUTUYECKON AUCCOLUALINN,
MePUOINUECKU I 3aKOH A.N.
MenzeneeBa, 3aKOH COXpPaHEHHS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  A3BIK  XUMUH,
(akTOJIOrMYeCKHe  CBEACHUS O
CBOICTBAax, COCTABE, IOJyYCHUH U
0e30macHOM HCIIOJIB30BAHUU
BOKHCHININX HEOPraHWYECKUX H
OpPTraHMYECKUX BELIECTB B OBITY U
MIPaKTUYECKON JeATENBHOCTU
YeJIoBEKa.

BeisBaseT XapakTepHbIE NPHU3HAKH
u B3alMOCBS3b H3Y4E€HHBIX
MIOHSTUH, IIPUMEHSET
COOTBETCTBYIOIIME IIOHSATHUS IIPU
ONMCAaHWUU CTPOECHHS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKHUX
BEIIECTB U UX IIPEBpalllCHU;
BBISIBIISIET B3aMMOCBSI3b
XUMHWUYECKUX 3HAHHN C MOHATHIMH
A HOPEACTABICHMSMHM  JIPYTUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB.

Hcnonb3yer HaNMEHOBaHUS
XUMHUYECKUX COEMHEHNI
MEKIyHAPOAHOIO cor3a
TEOPETHYECKOH W IPUKIJIAJHON

XMMHH ¥ TPUBHAIBHBIC Ha3BaHUS
BOKHEHWIIMX  BEIIECTB  (ITHIIEH,
aneTwieH,  runepuH,  QenHomn,
(dopmanberna, ykcycHasi KUCIOTa,
TJIMIWH, YTapHBIA ra3, yrIeKUCIBIH
ras3, amMMHak, TranleHas HW3BeCTb,
HeTranieHasi U3BeCThb, MUThEBAs COa
U JApPYTuX), COCTaBISeT (OPMYIIBI
HEOPraHMYECKMX M OPraHWYeCKHX
BEIIECTB, YPABHEHHSI XUMHUYECKUX
peakiuii, OOBSICHSET HX CMBICT,

MOJATBEPKIAAET XapaKTepHbIE
XHUMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU

JOKCIIEPUMEHTAMU W 3alMUCAMHU
YPaBHEHU XUMUYECKUX PEAKIUH.

VYcraHaBnuBaeT —NPUHAUICKHOCTh
M3YYEHHBIX  HEOPTaHUYECKUX U
OpraHUYEeCKUX BCIIECTB K
onpeIeIeHHbIM KJaccaMm u
rpynIam COEJIMHEHMU,
XapakTepu3yer MX COCTaB U
BaO)KHEWILIME CBOMCTBA; OMpenemsieT
BUJIBI XUMHYCCKHX CBs3CH




KPHUCTATHYCSCKIX peneTox
BEIIICCTB; KJIaCCU(PUIINPOBATH
XUMUYECKUE PEaKIInu;

I1Po 06. BIaJeHHE OCHOBHBIMH
METOJIaMU  HAay4yHOTO  [O3HAHUS
BEIIECTB M XUMHYCCKHX SIBICHHN
(nabmoaenue, HU3MepeHue,
3KCIICPUMEHT, MOJICIIMPOBAHUE);
11P6 07. c(hopMHUPOBAHHOCTH
YMEHHUI TMPOBOIUTH pPacyeThl IO
XUMHAYECKUM (hopmynam u
YPaBHEHUSM XUMHUYECKHX PEaKIHi C
UCTIOJIb30BaHHEM (busngeckux
BEJINYVH, XapaKTePU3YOIIUX
BEILECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MaccCHI, o0bema
(HOpManbHBIE ~ YCTIOBUSI)  Ta3oB,
KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHBIC
XUMAYECKUE 3HAHWS U TPUHATHS
pelieHni B KOHKPETHBIX KH3HEHHBIX

CHUTYaIHsX, CBSI3aHHBIX c
BEIIECTBAMHU M UX TIPHMECHEHHEM.

I1Po 08. c(hOpMUPOBAHHOCTH
YMEHHH TUIAHWPOBATH W BBIOJIHATH
XUMHYECKHI IKCIICPUMEHT
(npeBparieHus OpraHUYeCcKUX
BEILIECCTB pu HarpeBaHUH,

MOJyYCHUE STUIICHA W M3YYCHHE €ro
CBOWCTB, Ka4eCTBEHHbIC PEaKIH Ha
aNbJeTU/Ibl, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypaius OCJIKOB IMpH
HArpeBaHUM,  [BETHBIC  peaKIuu
0enKoB; MIPOBOIUTH peakuuu
MOHHOTO 00OMEHa, ONpPEILIIATh CPEILy
BOJIHBIX PACTBOPOB, Ka4YEeCTBCHHBIC
peakuuu Ha cynbdar-, kapOoHAT- H
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHWSI; peaTh
OKCMICPUMEHTANIbHBIC  3aJla4d 10
temam "Metamsl" u "Hemerasnsr")
B COOTBETCTBHM C  MpaBHIAMHU
TEXHUKH 0e30macHOCTH npu
obpameHUM C  BEMIECTBAMU U
nabopaTopHbIM 000pyIOBaHHEM;
NPEACTaBIATh pe3ynabTaThl
XUMUAYECKOTO  DKCIEpUMEHTa B
dopme 3aImcu ypaBHEHUI
COOTBETCTBYIOIIMX  peakumid  u
(dbopMynupoBaTh BHIBOABI Ha OCHOBE
ITHX pe3yIbTATOB.

I1P6 09. chopMupOBaHHOCTh YMECHHS
aQHAJIM3UPOBATH XHUMUYECKYIO
UHQOpMAIUIO,  TIONyY4aeMylo U3
pasHbIX ~ HCTOYHHUKOB  (CpencTB
MaccoBOU uHpOpMaIH, ceTb
WuTepHeT U npyrue).

(roBayieHTHas, WOHHAs,
MeTaJuTHIecKasi, BOJIOPOJIHAS ),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB; KJIACCUPUIUPYET

XUMHUYCCKHUE pCaKIINHU.

Brnameer OCHOBHBIMH —MeTOAaMU
HAYYHOTO TIO3HAHWS BEIIECTB WU
XUMHUYECKUX SIBIICHU T
(nabnroneHue, HU3MEpEHHE,

9KCIIEPUMEHT, MOJICTTUPOBAHIE).

IIpoBoaut pacuetsl o
XUMUYECKUM hopmynam u
YpaBHEHUSIM XHMUYECKHUX PEaKIUi
C WCIIONB30BaHUEM (U3UUYECKUX

BEJINYNH, XapaKTePU3YIOIINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOPOHBL: MacCHI, obbeMa
(HOpManpHBIE  YCTIOBWSI)  Ta30B,

KOJIM4YECTBA BCHICCTBA; HUCIIOJIB3YET
CUCTCMHBIC XHWMHYCCKUC 3HAHUA

IUIs  TPUHATHA ~ pEIIeHHH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSA3aHHBIX c

BEIICCTBAMU U UX IPUMCHEHUEM.

[Tnanupyer u BBITOJIHSIET
XUMUYECKUN IKCTIIEPUMEHT
(mpeBpateHus OpraHU4eCKUX
BEIIIECTB npu HarpeBaHuH,
MOJTydeHHE S3TWIEHA M H3yYeHHE
ero CBOMCTB, KauyeCTBCHHBIC

peakuuu Ha albJeruipl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JA€HaTyparys
O€JIKOB IIpU HAarpeBaHUM, LBETHBIC

peakuuu 0enKoB; MIPOBOJIUT
peakiu HOHHOTO obmeHa,
ompeaenseT cpeny BOJTHBIX

PacTBOPOB, KaU€CTBEHHBIC PEaKIIUU
Ha cyjbdar-, KapOoHAT- ¥ XJIOPUI-
AHUOHBI, Ha KATHOH aMMOHHUS;
permraer SKCIIEPUMEHTAIIbHEIE
3aMadqd 1o TemaMm "MeTamiel" "
"Hemetaibl") B COOTBETCTBUH C
MpaBUJIAMU TEXHUKU 0€30MacHOCTH
Mpu OOpalleHUH C BEIIECTBAMU H
71ab0paTOpHBIM  000PYZOBaHUEM;
MIPEICTaBIsIeT pe3yIbTaThl
XUMHNYECKOT'O OKCIICPpUMCHTA B
hopme 3aMmucH ypaBHEHUI
COOTBETCTBYIONINX  pEaKIUd W
(hopMynupyeT BBIBOABI Ha OCHOBE
3THX PE3YJIbTAaTOB.

AHanm3upyer
nH(pOpMAIHIo,

XUMUYECKYIO
MOJIYYaEMYI0 U3




mpo 10. c(OPMHUPOBAHHOCTD | Pa3HBIX  HMCTOYHHUKOB  (CPEACTB
yMEHUH! coOJTr01aTh MpaBWjIa | MacCoBO  WMHGOpMAIMH,  CETh
3KOJIOTMYECKU uesecoodpasnoro | MatepHer u apyrue).

MOBEJICHUST B OBITY W TPYAOBOM
JAEATEIBPHOCTH B LENAX COXpaHEHUdA | CoOromacT MpaBHiia SKOJIOTHICCKH
CBOErO 3/I0POBbS M OKpPYXKarOILEH LIEJIeCO00pa3HOro  IOBEJACHUS B
IPUPOHOM CpCIibL; YUUTBIBATD | OBITY W TPYIOBOU JAEATEIHHOCTH B

OIIaCHOCTb BO3JCUCTBUSI HA JKUBBIE | T1eyIsX COXpaHEHHUS CBOETO
OpraHu3Mbl OTIPEIECTIEHHBIX BEUIECTB, | 310pPOBbs u OKpYIKaroIei
[IOHUMas CMBICII IIOKA3aTeNsl | MPUPOAHON  CPEIbl;  YYMTHIBAET
npeebHOM JOMYCTUMOM | OIaCHOCTH BO3JAEHCTBHUS HA JKMBBIE
KOHLICHTpalKH. OpraHU3Mbl OIPEJICTICHHBIX

BEILECTB, [IOHUMAET CMBICII

roKazaresst npeaeabpHon

JOTTYCTUMOM KOHIIEHTPAITHH.

[lepeyeHb OLIEHOYHBIX MEPONPHUATHH, MOIJICKAIIUX OIEHKE B paMKaxX TEKYIIETo
KOHTPOJISI M TPOMEKYTOYHON AaTTecTallii, M KOMIUIEKT KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB
npuBeneH B [Ipunoxenusx 1,2 k paboyeil nmporpamMMe yaeOHOM TUCITUTUINHBL.
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