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1. O6masn xapakTepucTuka padoueii NporpaMMbl 061e06Pa30BATENbLHOI AHCIUILIHHBI
«XuMHUD)

1.1. Mecro AUCHMILINHBI B CTPYKTYpe OCHOBHOM npogeccnoHaIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO0meobOpa3oBaTeNibHass  JUCHUIUIMHA «XUMUS»  SIBISETCS  00S3aTENIbHON  YacThIO
o011eo0pa3oBaTeapHOro KKIIA 00pa3oBaTensHOM mporpaMmMel B cootBercTBrr ¢ @PI'OC CIIO mo
npogheccuu 23.01.17 MacTtep 110 peMOHTY M 00CJYKUBAHUIO ABTOMOOMJIE

Tpyl0eMKOCTh AMCUUIUIMHBI «XUMHUS» COCTaBIseT (2 4aca, U3 KOTOPBIX 65 dYacoB—
0a3oBbIii Moaynb (7 paszmenoB), 6 yacoB— mpukiIamHOW Moaynb (1 pasmen), BKIHOYAROLIHIA
NPaKTUKO-OPUEHTHPOBAHHOE COJIEP)KAHKE, YCUIMBAIOIIEE NPOQPHIBHYIO COCTABISIONIYIO 10
npodeccun, 1 yac - mudpepeHIpoBaHHBIN 3a4ET.

[lpuknagnoit Moaynas BKIOYaeT oauH pazgen. Pasgen 8 «Xumuss B ObITy U
IIPOM3BOJICTBEHHOH JESATEIHLHOCTH YEJIOBEKA» pealln3yeTcsi Ha MaTepualie KeiCOB, CBSI3aHHBIX C
HKOJIOTMYECKON O€30IIaCHOCThI0O U OLIEHKOW IOCJIEACTBUIl OBITOBOI M IPOU3BOJICTBEHHOM
JeSTeNIbHOCTH Oyyiiel mpodecCuoHanbHOM NesSTEIbHOCTH 00YYaroIIuXCsl.




1.2. HCJII/I U IINTAHUPYEMBIC PE3YJAbTATBI OCBOCHUSA TUCHHUIIJINHBI

1.2.1 Ileau u 3a71a4 JUCHUILIHHBI

DopMHUPOBAHUE Y CTYICHTOB XUMUYECKON COCTABISAIOIIECH €CTECTBEHHOHAYYHOW KAPTUHBI
MHpa KaK OCHOBbI IPUHATHS pEUICHUHM B >KU3HEHHBIX W IPOU3BOACTBEHHBIX CHUTYyALMSX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJIHON Cpelie.

3agauu AMCHMIIMHBI:

1) cdopmupoBaTh HOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAaHHs XMMHUYECKHX IPOIECCOB U
SBIICHUI B OKPYXKAWOIIEH cpeae, NEIOCTHOW HAyYHOH KapTHHBI MHUpPa, B3aUMOCBSI3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTH yMeHHs NPOBOAUTH PACUETHI MO XMMHYECKUM (GOpMyIaM U YpaBHEHHSM
XUMHYECKMX PEaKIMd, IUIAHUPOBAaTh W HWHTEPIPETUPOBATH  PE3YJIbTaThl XHUMHUYECKHX
IKCIIEPUMEHTOB,

3) chopmmpoBaTh  HaBBIKH  NPOBENCHMS  XMMHYECKMX  SKCIIEPHMEHTANBHBIX
UCCIICIOBAaHUI C COOJIIOJICHMEM TIpaBWJI OE30MaCHOTO OOpalleHus C BEIIeCTBAMH U
1a060paTOPHBIM 000PYIOBaHHEM;

4) pa3BuTh yMEHMS aHANM3UPOBATh, OLEHUBATh, MPOBEPATh HA JOCTOBEPHOCTH U
0000maTer HHPOPMAITIIO XUMAYECKOTO XapaKTepa U3 Pa3IMuHbIX HCTOYHHUKOB;

5) copmupoBaTh yMeHMS HPOTHO3HPOBATH HOCHEACTBHS CBOEH JEATENLHOCTH MU
XUMHYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIECCOB;

6) chopmupoBaTh TOHMMAHHE 3HAUMMOCTH JOCTH)KEHHH XHMHWUYECKOH HAyKH |
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJCTBEHHOMU cep.

1.2.2 Tlnanupyemble pe3yJbTaThl 0CBOECHHS 0011€00Pa30BaTeIbHON AUCHUIIMHBI B
cootBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
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B yacTu TPpy/10BOr0 BOCIUTAHUSI:

- TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTU MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTH K aKTHBHOH NE€ATEIbHOCTH TEXHOJIOTHYECKON U
COITMAIbHOM HAITPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,
IJIAHUPOBAaTh M CAMOCTOSTENBHO  BBIIOJNHATH  TaKyIO
JIeSTCIIEHOCTE;

- HWHTEpPEC K pa3Iu4HbIM cdepam 1mpodeccuoHaIbHON
JIeSITCIILHOCTH,

Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENBbHO (OpPMYyIUpPOBATH U aAKTyaIM3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHHS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- ONpEeNeNsTh IeNu ACSITeIbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUSIBJISAITH  3aKOHOMEPHOCTH M TNPOTHBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBl B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHE  pE3yJAbTATOB IIEJISIM, OIICHWBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- BJIAJIETh CUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOITOJIATalONIUE TOHATUA (XUMHUYECKHUU DJIEMEHT, aToM,
SIIEKTPOHHAsE 000JI0YKa aroma, s-, P-, d-3JeKTpOHHbBIE OpOHTaIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKast
CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHbIA O0bEM, YIJIEPOIHBIN
cKener, (yHKIMOHAJIbHAS  Tpymma, paaukais, H30Mepus,
M30MEpbI, TOMOJIOTMYECKUH psil, TOMOJIOTH, YTIIEBOAOPOJHI,
KHCIIOPOJI- W a30TCOJACPKAIINE COSAUHEHUsS, OWOJIOTHYCCKU
aKTUBHBIE BelIeCTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
MoJuMep, CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKas pEIIeTKA, THUIbl XHUMUYECKHUX
peakuun (OKHCITHTENIbHO-BOCCTAaHOBUTEIBHBIC, 9K30- u
SHAOTEPMHUYECKHE, pPEaKIUH HWOHHOTO OOMeHa), pacTBOp,
AJIIEKTPOJIUTHI, HEDJIEKTPOJIUTBHI, AJIEKTPOIUTHYECKAS
JTUCCOITUAITHS, OKHCIINTCIIb,  BOCCTAaHOBUTECID, CKOpOCTh
XUMUYECKOW pEaKIMK, XHMHUYECKOe pPaBHOBECHE), TCOPHUU U
3aKOHBI (TEOPHs] XMMHUYECKOTO CTPOEHHUS OPTaHMUYECKHUX BEIECTB
A.M. BytnepoBa, Teopus 3JIEKTPOJIUTHUYECKOW AMCCOLUALINH,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3BIK XUMUH,
(haKTOJIOTUYECKHE CBECHHUS O CBOMCTBAaX, COCTaBe, MOJIYICHUH 1
0€30MacHOM HCIOJB30BAaHUU BAKHEHIINX HEOPTaHWYECKUX U
OpPTaHMYECKUX BEUIECTB B OBITY M MPAKTHYECKON JESITENbHOCTH
YeJIOBCKA,

- YMETb BBISIBIISATh XapaKTEPHbIE MPU3HAKUA U B3AMMOCBS3b




- pa3BUBaTh  KPEATUBHOE  MBIIUICHUE TPU  PEHICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BIQJIeTh ~ HABBIKAMH  y4eOHO-HMCCIIEOBATEIbCKOH U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

- BBISIBJISITD MPUYUHHO-CIICACTBEHHbIE CBSI3H u
aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3Y €€ PEIICHUS,
HAaXOJUTh  apryMeHThl  JUIsl  JOKa3aTeNbCTBA  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- aHaJU3UpOBaTh TMOJYYCHHBIE B XOJI€ pELICHUs 3aJa4yu
pe3yabTaThl, KPUTUYECKH OIICHUBATh HUX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

-yM€Tb TEPEHOCHTh 3HAHUS B  TIO3HABATEIBHYID U
MPAKTHYECKYIO 007IaCTH KUZHEIEATEIbHOCTH;

- yMEeTh HMHTETPUPOBATh 3HAHUS W3 PaA3HBIX MPEAMETHBIX
o0OJacTei;

- BBIIBUTaTh HOBBIE WJEH, NpeajiaraTb OpPUTMHAJIbHbBIC
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHUS B MO3HABATEILHOM

Y COLIMAIbHOW MTPAKTHUKE

M3YYEHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHUE MOHSITHUS
IIPU  ONKCAaHUU CTPOEHHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPALICHUN; BBIBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX 3HAHUKW C  TOHATHSMH U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb UCHOJIb30BATh HAUMEHOBAHUS XUMUUYECKUX COCIUHEHUMN
ME¥KIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMUH
W TpPUBHUAIBHBIE HA3BaHUS BAXKHEHIIMX BEIIECTB (ITUJIEH,
alleTUIIeH, IHLIepuH, GpeHon, GopManbaerul, yKCycHas KHCIOoTa,
[JIMLWH, YrapHbld ra3, YIJIEeKUCIbIM Tra3, aMMMakK, ramieHas
W3BECTh, HETallleHAs W3BECTh, NHUThEBasA COJA U APYTHX),
COCTaBJIATH  (OPMYJIbl HEOPraHMYECKHMX W  OpPraHUYECKUX
BEILIECTB, YpPaBHEHUS XHUMHUYECKUX PEAKIUH, OOBSACHATh HX
CMBICJI; TIOATBEPKIAaTh XAapAKTEPHbIE XUMHUUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMH U 3alMUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- yMeTh yCTaHABJIMBAaTh IPUHAIIEKHOCTh  H3YYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEILIECTB K ONPEAEIICHHBIM
KJIaccaM M IpymiiaM COECIMHEHUH, XapaKTEepU30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; OMPENECIATh BUAbl XMMHUYECKHUX CBSI3EH
(koBasieHTHAsi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX  PEHIETOK  BEHIECTB;  KJIAcCU(UIIUPOBATH
XUMHUUYECKHE PEAKIUU;

- chopMHpOBaTh TIPEACTABICHHUSA: O MaTEPUATHLHOM E€IWHCTBE
MHpPA, 3aKOHOMEPHOCTSAX Y MO3HABAEMOCTH SIBJICHUI IPUPOJBI; O
MECTE€ U 3HAYEHUHU XUMHUH B CHCTEME €CTECTBEHHBIX HAYK WU €€
ponu B O0eCreueHUN yCTONYHMBOTO Pa3BUTHs YEJIOBEUECTBA: B
pelIeHrur MPoOJIeM SKOJIOTHIECKON, YHEPTeTUUECKOM 1 MHIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX
MaTeprasoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTIeUeHUN




pPalMOHAIBHOTO MIPUPOIOTIOIBE30BaHMS, B
(OpMHPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYphl YeJIOBEKa, a
TaK)X€ SKOJOTMYECKHM OOOCHOBAHHOT'O OTHOILIECHUSI K CBOEMY
37I0pPOBbIO U IPUPOAHOM Cpelie;

- BJIAJIETh CUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS  (JIONOJIHUTEIBHO K CHCTEME

NOHATHM  0a30BOr0  ypoBHSI) - M30TOIBL, OCHOBHOE U
BO30YKICHHOE CoCTOANME  aToMa, ruOpuan3anus aToOMHBIX
opOutaneit, xumuyeckas cBsa3b (" " m "', KpaTHbIE CBS3H),

MOJISIpHAsi KOHLIEHTpAIWs, CTPYKTypHas Qopmyna, H30Mepus
(cTpykTypHasi, reomerpuyeckas (IMC-TpaHC-U30MEPHs), THUIIbI
XUMHUYECKUX peakiuii (roMo- U TeTeporeHHble, OOpaTUMbIE U
HeoOpaTUMbIe), pacTBOPbI (MCTUHHBIE, JHUCIICPCHBIE CHUCTEMBI),
KPUCTAJIOTUAPATHI,  CTENEHb  JUCCOIMAIMM,  AJIEKTPOJIU3,
KPEKHUHT, PU(POPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHWSA, JIeKAIIMe B OCHOBE TOHHUMAHUS
NPUUYMHHOCTY UM CHUCTEMHOCTH  XMMHYECKUX  SIBIICHH,
COBPEMEHHbIE TMpPEJCTaBICHUsI O CTPOCHUU BeEIeCTBa Ha
aTOMHOM, MOJIEKYJISIPHOM U  HAJMOJEKYISPHOM  YPOBHSIX;
NpEJCTaBICHUSA O  MEXaHW3MaX XUMHUYECKHX  PEaKIHid,
TEPMOJUHAMHYCCKHX W KHHETHYCCKHX 3aKOHOMEPHOCTIX HX
MPOTEKaHUsA, O XUMHYECKOM paBHOBECHM, JHUCIEPCHBIX
cucreMax, (paKTOJOTMYEeCKHe CBEJEHHs O CBOWCTBAX, COCTAaBe,
MOJIyYeHUH ©  OE30MacHOM  HCIIOJIb30BAHUU  BAKHEUIITUX
HEOPTaHMYECKUX M OPraHWYeCKUX BEHmIECTB B OBITY U
NPaKTUYECKOH JeSITeITBbHOCTH YEJIOBeKa; OOMIMX HAyYHBIX
NPUHIIMIIAX ~ XUMHYECKOTO  TPOM3BOJACTBA (Ha  mpuMepe
MPOU3BOJCTBA  CEPHOM  KHCIOTHI, aMMHaKa, METaHoJja,
nepepaboTku HeTH);




- yMeTb NPOBOJUTH PACUYEThl MO XMMHUYECKUM (QOopMyslaM H
YPAaBHEHHSIM  XUMHYECKUX PpEaKIUil C  HCIOJIb30BaHUEM
(bu3nyecKkux BeIUUUH (Macchbl, 00beMa ra3oB, KOJINYECTBA
BEIIIECTBA), XapaKkTepU3YIOIIHUX BEILIECTBA c
KOJIMYECTBEHHOMCTOPOHBI: pacyeTsl o HaXO0XKJICHUIO
XUMUYECKOH (OpMYNbl BEIIECTBA; pPacdyeThl Macchl (00bema,
KOJINYECTBA BELIECTBA) IPOAYKTa PEAKIMH, €CIM OJHO U3
HCXOJIHBIX BEIIECTB JaHO B BMJE PAacTBOpa C OIpeesIeHHON
MaccOBOM J10JIell paCTBOPEHHOI'0 BELIECTBA WM JIaHO B U30BITKE
(uMeeT mNpuUMeECH); pacyeTbl MacCOBOM MWJIM OOBEMHOW J10JIU
BBIXOJIa TPOAYKTa peakUuH; pacdyeTsl TeroBoro 3ddekra
peakiuii, 00bEMHBIX OTHOIIEHUH ra3oB;

- yYMETh BBIABISTH XapaKTEpHbIC MPHU3HAKH W B3aUMOCBS3b
W3YYCHHBIX TOHATHN, MPUMEHSTH COOTBETCTBYIOIIME IMOHSTHUS
IpU ONMHCAaHUM CTPOEHUS M CBOWCTB HEOPTaHMYECKHX U
OpPraHMYeCKHUX BELIECTB W MX MPEBpALllCHUH; BbIABIATH
B3aMMOCBSI3b ~ XMMHYECKUX  3HAaHUH C  TMOHATHAMU U
NpPEJCTaBICHUAMHU JPYIUX MPeAMETOB Juid 0ojee OCO3HAHHOIO
MOHUMAaHHS U OOBSICHEHHS CYITHOCTH MaTEPUATBHOTO €IMHCTBA
MHUpa; HUCIHOJb30BATh CHUCTEMHBIE XHMHYECKHE 3HAHUS IS
OOBSICHEHUST W  TPOTHO3MPOBAHUS  SIBJICHUH, HMMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOY;




- YMETb UCNOJIb30BaTh HAMMEHOBAHUSA XUMUYECKUX COCIUHEHUN
ME¥KIYHAapOAHOTO COK3a TEOPETUUECKON M MPUKIATHON XUMHUH
Y TPUBUAJIBHBIE HA3BAHUS BEILECTB, OTHOCAIIUXCSA K U3y4YCHHBIM
KJJacCaM OpraHMYECKUX U HEOPraHMYECKUX COCAUHCHMI;
HCIOJIb30BATh XHUMHYCCKYHO CHUMBOJIMKY [UId COCTABJICHUA
dbopMyll  HEOPTaHUYECKUX  BEIIECTB, MOJICKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX)
dopMyn OpraHMYeCKMX BEILECTB; COCTABISATh YPaBHEHUS
XMMHMUYECKUX  PEaKUud U pacKpblBaTb HUX  CYIIHOCTH:
OKHUCIUTCIBHO- BOCCTAHOBUTCIBHBIX peaKuHﬁ MoCpCaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHca ITHX PEaKIUH; PeaKIuit
MOHHOTO oOMeHa IyTeM COCTaBJIE€HUS MX IHOJHBIX U
COKPAILLEHHBIX MOHHBIXYPaBHEHUN; peaKkLui TUIPOJIN3a,
peakIUHKOMILIEKCO0Opa30BaHus (Ha npuMepe
THAPOKCOKOMIIJICKCOB IIMHKA H aJ'IIOMI/IHI/ISI); MMOATBECPKIAATH
XapaKTCPHBIC XUMHNYECKHUEC CBOMCTBA BCUICCTB
COOTBETCTBYIOLIMMU JKCIEPUMEHTAMU U 3alUCSAMHU YPaBHEHUI
XUMUYECKUX PEAKIUH;
- yMeThb KJIacCU(UIMPOBATh HEOPraHWYECKUE U OpraHUYecKHe
BCIICCTBA U XHUMHYCCKHUE PCAKIIMU, CaMOCTOATCIBHO BLI6HpaTL
OCHOBaHMS U KPUTEPUM I KIACCUPUKALMHM H3Y4YaeMBIX|
XUMHUYCCKUX 06L€KTOB; XapaKTCpPU30BaTh COCTaB H BayKHEHIIIHeE
CBOMCTBA BEILECTB, IPUHAICKAIIUX K ONPEICICHHBIM KJIaccaM U
rpynmnam cCoeAMHEeHUH (IPOCThIe BEIIeCTBA, OKCUIbI, THIPOKCH/IBI,
COJIM; YIJIEBOJOPOJIbI, MPOCTBIE A(PUPBL, CHOUPTHL, (HEHOIIHI,
aJIbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHCJIOTHI, CIIOKHBIE 3(UPHI,
JKHUPBI, YIIIEBOJIbI, aMHUHbI, AMUHOKUCIIOTHI, OCJIKH);
- NPUMEHATH 3HAaHHUS O COCTAB€ M CBOMCTBAX BEILECTB MJIA
JKCIICPUMEHTAJIBHOM ~ IMPOBEPKU  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX peakuud U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;
- YMETh IIOATBEPKIATh Ha KOHKPETHBIX MpPHMEpax XapakTep
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3aBHCHMOCTH  DPEAKIIMOHHOW  CIOCOOHOCTH  OpPraHUYeCcKHX
COCMHEHUN OT KpPAaTHOCTM M THUIA KOBAJECHTHOW CBS3H,
B3aUMHOTI'O BJIUSIHMSI aTOMOB M TPYII aTOMOB B MOJIEKyJax; a
TaKke OT OCOOCHHOCTEH peau3alii Pa3InIHbIX MEXaHH3MOB
MPOTEKaHUS PEaKIUi;

- YMETh XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y)KJI€HHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
snemeHtoB 1 - 4 mepuonoB Ilepuomumueckoit cucremsr JI.H.
MeHngeneeBa W UX BaJICHTHBIE BO3MOXKHOCTH, HCIONb3Ys
MOHATHUS "$», «P», «d-3JIEKTPOHHBIC» OPOUTAIH, SHEPTETUICCKHE
YpPOBHH; OOBACHITH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XUMHUYECKUXDJIEMEHTOB U 00pa3yeMbIX MMM COCIMHEHHH IO
MEPUOJIaM U FPYIIIaM.
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- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOpPMAIIHH,
nH(OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH;

- yMETb  CaMOCTOSITENIBHO  IUIAHUPOBATb U INPOBOJUTH
XUMHUYECKUNA SKCIIEPUMEHT (IIOJyYEHUE M M3YyYEHUE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB, KAaueCTBEHHbBIE
peakuuu YIJI€BOJOPOIOB pa3INM4HbIX KJIACCOB u
KHCJIOPOJCOAEPKAIUX ~ OPraHMYECKHX  BEILECTB, PpEIICHHE
AKCIEPUMEHTAJIBHBIX 33a4 110 PaclO3HABAHUIO HEOPTraHUYECKUX
Y OpPraHMYECKUX BEIIECTB) C COOIIOACHUEM ITpaBUil 0€30I1aCHOIO
oOpallleHusl C BeUlecTBaMH U JIAOOpaTOpHBIM 00OpYyIOBaHHUEM,
dbopMynupoBaTh  LENM  HMCCIENOBaHMSA, IPENOCTaBIATH B
pasn4yHOl (opMe pe3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATbh UX JIOCTOBEPHOCTH;

- YMETb OCYILLECTBIISITH LIEJICHANPABICHHBINA TOUCK XUMHUYECKON
uHGOpPMALlMU B PA3IUYHBIX MCTOYHUKAX (HaydHas M y4yeOHO-
Hay4Has JMTeparypa, CpelCTBa MacCOBOM HMH(OpPMAallUU, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uH(popmMannio, mnepepadaThiBaTh €€ W HCIONb30BaThb B
COOTBETCTBUU C TIOCTABJIICHHON y4eOHOM 3a1a4eii;

- BIAJECTh CHUCTEMOM 3HAaHUM O METOJAX HAYYHOIO INO3HAHUSA
SIBIIGHUN TIPUPOBI, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHMUSIMH TPUMEHSATh 3TU 3HAHUA NpPH SKCIEPUMEHTAIBHOM
UCCIIC/IOBAHUM BEIIECTB W JUISI OOBSICHEHUS XHUMHYECKHX
ABJICHUM, HMEIOIUX MECTO B MPHUPOAE IPAKTHUUECKOM
JIeSATEIBHOCTH

YeJIOBEKa U B ITOBCEHEBHON JKU3HMU;
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OK 04. O¢ddexruBHO
B3aHMOJICHCTBOBATh
1 paboTaTh B
KOJUICKTUBE U
KOMaHe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbHOCTH

U CaMOOIIPEIEICHUIO;
-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;
OBjaanenue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH
AeCTBUAMMU:

‘(1) coBMeCTHAs JeITEeJbHOCTD.

- YMETh TUIAHUPOBATH W BBHITIOTHATH XUMHUYECKHA IKCIEPUMEHT
(npeBpaieHus BEIIECTB
MOJIy4YeHUE JTHIICHA W HW3yYeHUE €ro CBOWCTB, KaYECTBCHHBIC
peakuuu Ha albJETHJAbl, KpaxMmal, YKCYCHYIO KHUCIOTY;
JeHaTypauusi O€JIKOB MpH HarpeBaHUU, IIBETHHIE pEaKIUU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEICINATh

OpTraHU4YCCKUX npu Harp€BaHuu,

Cpelly BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEeaKIMK Ha CyIb(art-,
KapOOHAaT- U XJIOPUA-

AHHOHBI,
3a7a9u

Ha KaTHOH aMMOHHA; PCIIaTb OJSKCIICPHUMCHTAJIbHDBIC

- MOHUMAaTh U HUCHOJb30BaTh MPEUMYIIECTBA KOMaHJHOW U
MHAUBUAYaAJIbHON paboThI;
el

U KOOPJIMHUPOBATH

- IPUHUMATDb COBMECTHOI JACATCIIBHOCTH,

OpraHN30BBIBATh NEUCTBHS IO €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JCHCTBUM, pacHpeaciarh
pOJIM C Y4ETOM MHEHUH y4aCTHHUKOB OOCYXJaTh pPe3yJIbTaThl

COBMECTHOH paboTHhI;

- KOOPJAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peabHOrO, BUPTYaJILHOTO 51 KOMOWHHUPOBAaHHOTO
B3aMMOJICUCTBUSI;

- OCYILIECTBIJISITh MO3UTUBHOE CTPATETMUECKOE IOBEJCHHUE B
pa3IMYHbIX
BOoOOpakeHue, ObITh MHULIUATUBHBIM

OBiageHne yHMBepCAJIbHBIMH PeryJJsiTHBHBIMHA
AefcTBUSIMU: NIPUHsITHE ce0 M IPYTUX JHOIei:

CUTyalusix, IMPOABJIATH TBOPYECTBO n

- IPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX JIFOJeH mpu
aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTHX JIIOJIEH Ha OIIMOKH;
- pa3BHBaTh COCOOHOCThH MOHMUMATh MHP C MO3UIUU

JPyroro 4ejioBeKa,

mo temam "Meramiel" uw "Hemeramnel') B COOTBETCTBUH C
oOpamieHun ¢
BEIICCTBAMH U J1aOOPAaTOPHBIM 00OPYAOBAHUEM; TMPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUU COOTBETCTBYIOIIUX peaknuidi u (OpMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

-yMeTh
XUMHUYECKUMN
Oe3omacHOro oOpalleHusi ¢ BelleCTBaMH H J1TaOOPaTOPHBIM
obopynoBanueM,  (opmynHpoBaTh  LEIH  HCCIETOBAHMS,
MPEIOCTaBIATh B Pa3IU4HON (popme pe3ynbTaThl SKCIIEPUMEHTA,
aHATM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;

npaBujiaMn TCXHHUKHU 0e30I1acHOCTH npu

CaMOCTOATCIIbHO IJIAaHUPOBATH u MMPpOBOANTH

OKCIICPUMCHT C CO6J'IIOJI€HI/IGM IIpaBHJI
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OK 07.
CopnelicTBOBaTh
COXpaHEHHIO
OKpPY’Karowien cpeispl,
pecypcocOepexeHHIO,
MPUMEHSTH 3HaHUS 00
U3MCHEHHMH KJINMaTa,

B 06.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- cOpMHUPOBAHHOCTH IKOJOTUIECCKON KYIbTYPhI, IOHUMAHHE
COLIMAJIbHO-DPKOHOMUYECKUX  IIPOLIECCOB  Ha
COCTOSTHUE TPUPOJHOW U COLHUATIBHOW Cpelbl, OCO3HAHUE

BJIIMAHUA

[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;
- IUTAHUPOBAHME U OCYILIECTBICHUE IEHCTBUI B OKpYXKArOIIeH
cpelle Ha OCHOBE 3HAHUS LeJed YCTOMYMBOTO pPa3BUTHUS

- c¢(OopMHUPOBAThH MPEACTABICHUS: O XUMUUYECKON COCTaBIISIOLIECH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUU B MMO3ZHAHUU
SBIIGHUN TPHUPOABI, B (POPMHUPOBAHUM MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKUIHMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM
JUISL
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U IPHPOTHOMN
cpene;

pemicHuAd IMPAKTUYCCKUX 3aga4 u 9KOJOTHYCCKHU

MIPUHLIUIIBI YEeJI0BEYECTBA; - YMeTh COOJIIONIaTh MpaBMIIa SKOJOTHMYECKH IIeIeCO00pa3HOro
OepexKIIMBOTO AKTUBHOE  HENpHUATHE  JCHCTBMM, NPUHOCAIIMX  BPEX | IOBEICHUS B OBITY W TPYIOBOW MACSITEILHOCTH B IEIAX
IIPOU3BOJCTBA, OKPY’KaloIlleH cpeae; COXPAaHEHHsI CBOETO 3J0POBbsI M OKPYXKAIOIIEH INPUPOIHON
3¢ HeKTHBHO - YMEHHE MPOTHO3UPOBATH HEOIArOPUATHBIE SKOJOIMUECKUE | Cpelbl; YYHUTBIBATH OMACHOCTh BO3JCHCTBHS Ha JKUBBIC
JENCTBOBATH B IOCIIEACTBHs IPEANPUHUMAECMBIX NCUCTBUM, INPENOTBPAILATh OPraHU3Mbl  ONPEICICHHBIX  BEIIECTB, IOHHUMAas  CMBICI
YpE3BBIYANHBIX ux; MOKa3aTelsl MpeaeIbHON JOIyCTUMON
CUTYaLUsIX KOHIICHTPALlNH;
- paclIMpeHHME OIbITa JeATEIbHOCTH 3KOJIOTMYECKOU - YM€Tb IPOTHO3MPOBATh, AHAIMU3UPOBATH U OLICHUBATH C
HaIlpaBJIEHHOCTH; MO3ULMN 3KOJIOTMUYECKONW OE30MaCHOCTH IMOCIEACTBUS ObITOBOM
- OBJIaJICHHE HaBbIKAMHU y4eOHO-UCCIIe0BATENbCKOM, U TIPOU3BOACTBCHHOW JEATENBHOCTH 4YEJIOBEKA, CBS3aHHOU C
IIPOEKTHOM U COLUATILHOMN NEATEIIBHOCTH; nepepaboTKOI BEUIECTB; UCIOIb30BATh MOJIYYEHHbIE 3HAHUS IS
NPUHATUS TPAMOTHBIX pEHIeHMH NpobieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;
-YMETb OCO3HAaBaThb ONACHOCTh BO3JCHCTBHS Ha JKHUBBIC
OpraHuW3Mbl  ONPEIEICHHBIX  BEHIECTB, IIOHMMas  CMBICI
MoKa3areysi MNpeNeabHOM  JOMYyCTUMOM  KOHLIEHTpaluu, |
NOACHATH  HA  IpUMepax  CIocoObl  YMEHBUIEHUS U
IIPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUS Ha
OpraHu3M 4eJIOBEKa.
K 1.1 B yacTu Tpya0BOro BOCIMTAHUSA: - BJIAJETh CHUCTEMOM XUMHAYECKUX 3HAHUU
Onpenensth - TOTOBHOCTb K TPYJy, OCO3HAaHUE LEHHOCTH MAaCTEPCTBA, | (BBICOKOMOJIEKYIISIPHBIC COCJIMHCHMS, KpHUCTalJIn4decKas
TCXHUICCKOC COCTOAHNC| Ty omobue; pemieTka, THIBI XHMHYCCKHX  peaknuid  (OKHCIMTEIhHO-
CHCTCM, arperatos, - TOTOBHOCTb K aKTHBHOM J€ATENbHOCTH TEXHOJOIMYECKON M | BOCCTAHOBUTENIBHBIC, 93K30- M OSHAOTEPMHYECKUE, PEaAKIINU

nerajed 1 MEXaHU3MOB
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ABTOMOOWIISA:

COIIMANILHOW HANPaBIEHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH,
H.HaHI/IpOBaTb 158 CaMOCTOSTCIIBHO BBIITIOJIHATH TaKYIO
JIeSITENLHOCTD;

OsJaanenue YHHBepPCAJIbHbIMH
NMO3HABATEJILHBLIMM JAeHCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOATENbHO (OpPMYIHpPOBATH W aKTyalU3UPOBATH

Y4eOHbIMU

po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBI MPU3HAK WA OCHOBAHUS
JUISL CpaBHEHUS, KilacCU(UKAIUK U 0000IICHHMS;

- OMNpEeNeNATh IENH JACITCIbHOCTH, 3aJaBaTh MapaMeTphbl H
KPUTEPHUU UX JTOCTHKCHUS;

- BBUIBJISITH ~ 3aKOHOMEPHOCTH M NPOTHUBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH KOPPEKTHUBBI B  JICATEIBHOCTh, OIICHHBATH
COOTBETCTBUE pPE3yNbTaTOB IIENSAM, OIEHUBATh PHUCKHU
IMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh  KPEAaTHBHOE  MBIIUICHUE TPU  PEUICHUH
YKU3HEHHBIX TIpoOiieM

0) 0a30BbIe HCCIEI0BaTEIbCKUE TeHCTBUS:

- BIQJIECTh ~ HAaBBIKAMH  Y4eOHO-HCCIICIOBATEIILCKOW U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs pooIIem;

- BBISIBJISITD MIPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBATh 3aJ1ady, BBIABUTATH THUIIOTE3y €€ PEIICHUS,
apryMEHTBl  JUIA
YTBEPXKICHHM, 33]1aBaTh TTapaMEeTPhl K KPUTEPHUH PEIICHHUS,

HaXOoaUuTh J0Ka3aTcJIbCTBa CBOHX
- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCIICHHA 3aJadu
pE3yiabTaThl, KPUTHUYCCKU OLCHHUBATH HUX JOCTOBCPHOCTD,
IMPOrHO3NPOBATH U3BMCHCHHUE B HOBBIX YCIIOBUAX,

- YMCTb MEPEHOCUTDH 3HaHHUA B IMO3HaBaTCJIbHYIO u
MMPAKTUYCCKYIO obnactu KUBHEACATCIIBHOCTH,

MOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,

AIEKTPOJINTUYECKAS Jaucconuanus, OKHUCIJIUTEID,
BOCCTAaHOBUTEINb, CKOPOCTh XMMHMUYECKON peaklnu, XUMUYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OPraHNYEeCKHUX BEIIIECTB AM. bytneposa, Teopus
AIEKTPOJIUTUYECKON JUCCOLUALINY, TTIepuoauyeckui 3akon .M.
MenneneeBa, 3aKOH COXpPaHEHHUsS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHHU, TEOPHUH U 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHUsI  OpraHudeckux  Bemects  A.M.
byrnepoBa,  Teopus U CCOIAINH,
nepuonnueckuil 3akoH [[.1I. MeHnneneeBa, 3aKkOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,

BHCKTPOHHTHHGCKOﬁ

(akTOJIOrMYECKrEe CBECHUSI O CBOMCTBAX, COCTABE, IIOJIYYEHUU U
0€30MacHOM HCIOJB30BAaHUU BAKHEHIIMX HEOPraHUYeCKUX U
OpPraHWYECKUX BEILECTB B OBITY U NPAKTUYECKOH IEATEIbHOCTU
YEJIOBEKA;

- chopMHUpOBaTh NPEACTABICHUS: O MaTepUaIbHOM €IUHCTBE
MHpa, 3aKOHOMEPHOCTSAX U ITO3HABAEMOCTH SIBJICHUM IIPUPOABL; O
MECTE W 3HAYEHUU XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poaM B OOECNeYeHNH YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA: B
peIIeHrH mPoOJIEM HKOJIOTHIECKOM, IHEPTeTUIECKON 1 MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIULUHBL, CO3JaHUU HOBBIX
MaTepuajoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTIeUeHUN

- BJIAJIETh CHUCTEMON XMMMUYECKUX 3HAHUM, KOTOpas BKIKOYAET:
(akToJIOrHUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUN U
0€30MacHOM HCIOJb30BaHUU BAKHEHIIMX HEOPraHUYeCKUX U
OpraHUYECKUX BEUIECTB B OBITY U MPAKTHUYECKON JESATENbHOCTH
YyellioBeKa;  OOMMX  HayYHbIX MPUHIOUIAX  XUMHYECKOTO
NPOM3BOJICTBA (Ha MpHUMEpe MPOM3BOJCTBA CEPHOM KHCIOTHI,
aMMHaKa, MeTaHoJa, mepepaboTKu HeTH);

- IPUMEHATH 3HaHUS O COCTaBE M CBOWCTBAaxX BEIIECTB IS
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- yYMeTb HMHTETPUPOBATh 3HAHUA M3 PAa3HBIX MPEIMETHBIX
oOJacrei;

- BBIIBUTaTh HOBBIE WJEH, TMpeajiaraTb OpPUTHMHAIbHbBIC
MOAXO/bI U PEIICHHUS;

- CHOCOOHOCTh HX HCIIOJNB30BaHUS B I103HABATEIbHOW U
COLIMAJILHOM MPaKTHKE.

OBJageHue
NMO3HABATEJIbHbIMH 1eHCTBUIMMU:
a)padora ¢ nuHdopmaumeii:

- BJIQIETh ~ HABbIKAMU  TOJYYEHHS
HMCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH
MOWCK, AaHaJu3, UHTEPIIPETALIUIO
uH(pOpMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

CaMOCTOATCIIbHOCTH

YHUBEPCAJIBHBIMH y4eOHbIMHU

uHbopMaIUd U3
CHUCTEMATH3ALIMIO U
- TOTOBHOCTh K CaMOpPa3BUTHIO,
Y CaMOOIIPEIEIICHHUIO;
-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIE0BATENbCKOM,
MIPOEKTHOM U COLMATIBbHOM IESTENIbHOCTH;
OsJaaagenue
JAeHCTBUSIMU:

El) COBMeECTHAas AesITEJIbHOCTD.
- IOHHMMATb M HCIOJB30BATh MNPCUMYIICCTBA KOMaHI[HOI\/JI u

YHUBEPCAJIBbHBIMU KOMMYHHUKATHUBHBIMH

UHAUBUAYaJIbHON paboThI;

- IPUHUMATh LEH COBMECTHOM JESTENbHOCTH,
OpraHM30BBIBATE M KOOPAMHHPOBATh JEHCTBUS IO €€
JOCTH)KEHHUIO: COCTABJISITh IUIAH JCHCTBUM, paclpeaciarh
POJIM C y4€TOM MHEHHI yYaCTHHKOB OOCYKIaTh Pe3yJbTaThl
COBMECTHOM paboTHI;

- KOOpI[I/IHI/IpOBaTI) nu BBITIOJIHATH pa60Ty B yCJ'IOBI/IHX
peasbpHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

= OCYHICCTBJIATH IIO3UTHUBHOC CTPATCTHYCCKOC IMOBEACHHEC B

AKCIEPUMEHTAIBHOMN
3aKOHOMEPHOCTEN
MMPOrHO3UPOBAHUA BO3MOKHOCTEH MX OCYLICCTBJICHUA,

IMPOBCPKU THUIIOTE3 OTHOCHUTCIIBHO

MPOTEKAHUS XMMHYECKHX peakuuid U
- BJAQJETh CHUCTEMOM 3HAHUK O METOJAX HAYYHOI'O MO3HAHUS
SIBJIEHUW TIPUPOABI, UCIOIb3YyEMBIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMH NPUMEHATh 3TU 3HAHUS NPU IKCHEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB M IS OOBICHEHHSI XUMHAYECKHX
AMEIOIINX NpUpoAe MNPaKTUUYECKOH

JACATCIIbHOCTHYCIIOBCKA U B HOBCGHH@BHOﬁ KHN3HU,

SIBJICHUM, MECTO B

- yMeTh  aHaJIM3UpPOBaTh  XUMHYECKYI0  HMH(OpMAIHIO,
MOJIyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpPEICTB MAacCOBOMU
nH(popmanuu, cetb UHTEpHET u apyrue);

- BJIaJIeTh OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS BEIECTB
apneHuil  (HaOmiojeHWe,  M3MEpeHHue,
HKCIEPUMEHT, MOJCTUPOBAHNUE);

u XHUMHUYCCKUX

- UCIOJb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUISl TIPUHATHUS
pelIeHnit B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMH U UXIIPUMEHEHUEM;

CaMOCTOSITENIbHO ~ IUIAaHUPOBAaTh U
AKCIIEPUMEHT  C

IIPOBOAMTH
MPaBUII

-yMeTb
XUMHYECKHI coOJII0OIEHNEM
Oe3omacHOro oOpalleHusi ¢ BeUlecTBaMH M JIaOOpaTOPHBIM
obopynmoBanueMm,  (HOpMyIUpOBaTH  IENH  HMCCIETOBAHUSA,
NPEJOCTABIISATh B PA3IUYHON (popMe pe3ynbTaThl SKCIIEPUMEHTA,

AHAJIU3UPOBATH U OLICHUBATHL UX NOCTOBCPHOCTD,
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pa3jIMuYHBIX  CUTyalUsiX, HpOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh HHUITUATUBHBIM

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryisiTHBHbIMH
AEHCTBUAMM: NIPUHATHE Ce0sl M APYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOAEH pu
aHaJU3€ Pe3yIbTaTOB JAEATEIILHOCTH;

- IPU3HABaTh CBOE MPABO U MPaBO APYTHX JIIOJIEH HA OIHOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHMMATh MHUpP C MO3ULUHU JIPYroro

YeII0BEKa;
B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYphl, IOHUMaHUE
IIPOLIECCOB
COCTOSIHHUE€ TIPUPOJHOW M COLMAIBHOW CpEllbl, OCO3HAHUE
JI00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKpYKarOIIEH
cpele Ha OCHOBE 3HAHUA Ielell yCTOWYMBOIO pPa3BUTHS
YeJI0BEUECTBA;

BIIMAHUA COIIMAJIbHO-3KOHOMHNYECCKHUX Ha

aKTUBHOE JICHCTBHH,
OKpYKaroIlei cpere;
- YMEHHE NMPOTHO3UPOBATH HEOJIATONIPUATHBIE SKOJIOTUUECKUE

MOCJICACTBUA NPECANPUHHUMACMBIX I[GflCTBI/Iﬁ, npeaoTBpaliaTb

HEIIPUATHC IMPUHOCAIIHNX BpEa

UX;
- pacuIMpeHHe OmbITa JeATEIbHOCTH 3KOJIOTMYECKOU
HATPaBIEHHOCTH;

- OBJIaJIcHWE  HaBBIKAMHU  Y4€OHO-HCCIIEIO0BATEIbCKOM,

MPOEKTHOM U COLIMAIbHOM JAEATEIbHOCTH;

- cOpMUPOBATH MPEACTABICHUS: O XUMUICCKONU COCTABJISFOIICH
CCTGCTBCHHOHaquOfI KapTUHBI MHpPA, pOJIM XUMHUH B IIO3HAHUHU
SBJICHUHA MPHUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYphl
JUYHOCTH, €€ (YHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAMMOM
JUIs  pEeLIeHUus  MPaKTHYECKUX
000CHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBbIO0 U MPUPOJHOU
cpene;

- yMeThb COOJNI0/aTh MpaBUjia HKOJIOTMUYECKU 11€JIeCO00pa3HOTo
MOBEEHNUA B OBITY U TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHsI CBOETO 3JI0pPOBbsl M OKPYXKAKOIIEW NPUPOITHON

3aJa4 u OKOJIOTHYCCKH

CpCabl; Y4YMTBIBATHL OMNACHOCTH BOBI[CfICTBI/ISI Ha  JKUBBIC
OpTraHHU3MBbI OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IoKa3aTeia HpeHeHLHOﬁ HOHYCTHMOﬁ

KOHICHTPALUH;

- YMCTI) HpOFHOSI/IpOBaTI), aHaJ'H/ISI/IPOBaTB U OUOCHUBATh C
MMO3UIMI DKOJIOTMYECKON O€30IaCHOCTH IIOCJIEACTBUS OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHOW C
nepepaboOTKON BEIIECTB; UCIIOIB30BATh TOJYUYCHHBIC 3HAHUS JIJIS
NOPUHIATHS TPAMOTHBIX peIIeHHH TpodlieM B
CBSI3aHHBIX C XUMUEH;
0CO3HaBaThb

OpraHU3MBI

CUTyalusiIx,

BO3JCHCTBUS Ha JKHUBBIE
BCIIECTB,

- YMCTb OIMIaCHOCTb

OIMPCACIICHHBIX IIOHHUMas CMBICJI

[IOKa3aTessl IPEAebHOM  JOIMyCTUMOM  KOHLEHTpauuu, |
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NOACHATH  HA  IpUMepax  CIocOObl  YMEHBUICHUS U

MPEIOTBPALEHUS UX BPEAHOTO BO3AECHCTBUS Ha
OpraHu3M 4eJI0BEKa.

K 2.1
OcCyI11eCTBISITh
TEXHUYECKOE
00CIyKHUBaHUE
aBTOTPAHCIIOPTA
COTJIACHO
TpeOOBaHUSIM
HOPMAaTHBHO-
TEXHUUECKOHN
JOKYMEHTAIH

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JCATEIHHOCTH TEXHOJOTHMUECKOU U
COIMAJIbHOW HAINpPaBICHHOCTH, CIIOCOOHOCTh HWHHUIIMHUPOBATh,

IUIAHUPOBaTb U CAMOCTOSITEJIbHO  BBIIOJIHATH  TaKylO
JeSITEIIbHOCTb;
Osiagenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOATENbHO (OPMYIHpPOBATH M aKTyalU3HPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBI MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001eHNS;

- ONpeNeNsTh LeNu AESITeIbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBISBIITH

3aKOHOMEPHOCTH W  TNPOTUBOpEUYUs B

paccMaTpUBAEMbIX SIBICHHUSIX;

- BHOCUTh KOPPEKTHUBBI B  JICSITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB  LENSAM, OLEHHUBAaTh PHUCKHU
IMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaThb  KPEaTUBHOE  MBINUIEHUE NPU  PELICHUHU

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BIQJIETh ~ HABBIKAMH  y4eOHO-HCCIEOBATEICKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3peleHus mpooiem;

- BBISIBJISITD

IMPUYUHHO-CJICACTBCHHBIC CBs3HU u

aKTyaJIu3UpOBaTh 3a/lady, BBIABUIATh TUIIOTE3y €€ PEIICHUs,

- BIIAJICTh CUCTEMOM XUMHUYECKHUX 3HAHUU
(BBICOKOMOJICKYJISIPHBIC COCIMHEHMA, KpUCTAJUIMYECKas
pelieTka, TUNBl XMUMHMYECKUX  peakuuil  (OKUCIUTEIbHO-

BOCCTAaHOBUTCIIBHBIC, OJK30- HW OHAOTCPMHYCCKUEC, PCAKIUU
HMOHHOTI'O 06M6Ha), PacTBOpP, OSJICKTPOJUTBI, HEIJICKTPOJUTHI,
QJICKTPOJIUTHYICCKAA
BOCCTAHOBHUTCIIb, CKOPOCTbH XUMHYCCKOH pC€akuun, XUMHUUYCCKOC

JIMCCOLAIINS, OKHCIIUTEINb,
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OPraHNYeCKUX BCILIECTB AM. bytneposa, Teopus
AJIEKTPOJIUTUYECKON Jucconuanuu, nepuoanyeckuit 3akon .M.
MenpneneeBa, 3aKOH COXpPAaHEHHUsS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, TEOPUM U 3aKOHBI (TEOpHS
XAMHYECKOTO  CTPOEHHUS Bemecte A.M.
bytnepoBa, Teopuss  JJIEKTPOJMTUYECKOW  JUCCOLMALIUH,
nepuoanueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl),

OpraHN4YeCKHUX

3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHUMHH,
(haKkTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYICHUH 1
0€30MaCHOM HCIIOJIb30BAaHUM BAXXHEUITUX HEOPTaHUYECKUX H
OpPTaHMYECKUX BEUIECTB B OBITY M MPAKTHYECKON JEATEIbHOCTH
YeJIOBEKa,

- chopmupoBaTh MPEACTABICHUS: O MaTEPUATHLHOM E€IUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBICHUW MPUPOJIBI; O
MeCTe M 3HAYCHHH XUMHUU B CHUCTEME €CTECTBCHHBIX HAyK U €€
ponu B O0ECreueHUN yCTONYMBOTO PA3BUTHs YEJIOBEUECTBA: B
pelIeHnr MpoOJIeM SKOJIOTHUECKOH, JHEPTeTUUECKON U MUIIEBOI
0€30macHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00CCTICUCHUH

- BIIAQJETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
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HaxOJWUTb  apryMEHTHl  JJIA
YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- AQHAJIM3UPOBATH IIOJIYYCHHBIE B XOZAC PCIICHHUS 3a1a4yu
pe3ynbTaThl, KPUTUYECKH OLICHUBAaTh HUX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

-YMETb  IEPEHOCUTH [IO3HABATEIIBHYI0 U
IPAaKTUYECKYIO 00JIACTH KU3HEEATEIbHOCTH;

- yMETb WHTETPUPOBATh 3HAHUA W3 Pa3HBIX IPEAMETHBIX

obnacreii;

J0Ka3aTcJIbCTBa CBOHUX

3HaHUA B

- BbIABUI'aTb HOBBIC niaecu, npeajaratb OpPHUIMHAJIBHBIC
oAXoJbl U pCUICHUA,

- CIOCOOHOCTh WX WCIIOJNIb30BAaHKUS B II03HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

OBanagenne YHHUBepPCAJIbHbIMHA
MO3HABATEJbHBIMH JI€/iCTBUSIMH:
a)pabora ¢ nuHpopmaumeii:

- BJIIAJACTh HaBBIKaMH MOJIYUCHUA

yueOHBIMU

uHpopManuu U3

MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH

NIOMCK, AaHaJi3, CHUCTEMATH3alUI0 M  HMHTEPIPETALHUIO

MH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM MPECTABICHHUS;

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbHOCTH
U CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-UCCIIEI0BATEIbCKOM,

MPOEKTHOM U COLIMATbHOM AEATEIIbHOCTH;

(aKTOJIOTHUECKUE CBEJICHUS O CBOIMCTBAX, COCTaBe, MOJyYCHUH U
0e30macHOM HCIIOJIb30BAaHUM BaKHEHIINX HEOPraHUYECKHX U
OpraHN4YCCKUX BCHICCTB B 6BITy n HpaKTI/I‘-IeCKOf/'I JACATCIIPHOCTHU
YeloBeKa; OOMMX  HAYYHBIX  NPHHIUIIAX
NpOM3BOACTBA (HAa TpHMEpE NPOU3BOJICTBA CEPHOM KHCIIOTHI,
aMMHaKa, MeTaHoJa, IepepaboTKu HEPTH);

- NPUMEHATH 3HAHHMA O COCTaBE M CBOMCTBaX BELIECTB IS
OKCIIEPUMEHTAIBHOH  HPOBEPKHM  TUIOTE3  OTHOCHTENIBHO
3aKOHOMEPHOCTEH  MPOTEKaHUs peakuuii  u
IMPOTrHO3UPOBAHUA BO3MOKHOCTEH HX OCYILICCTBJICHUA,

- BJAJeTh CHCTEMOH 3HAaHMH O METOAaX HAYYHOTO IMO3HAHHS
SIBJICHUI TIPUPOJIBI, MCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaxX H
YMEHHMSIMU TIPUMEHATH 3TH 3HAHHS NPU IKCIEPHUMEHTAIbHOM
HCCIICAOBAHUMM BEIICCTB W TJIA OOBSICHEHHUST XHUMHYECKHUX
pUpoIe
JeSITeIbHOCTHYENIOBEKA U B IOBCEAHEBHOM KHU3HM;

XUMHNYCCKOI'O

XUMHNYCCKHUX

SBJICHUH, WMEIONMNX MECTO B MPaKTUYECKOU

- YMETh nH(pOpMaIIo,
MOJIy4YaeMyK0 U3 pPa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM
uH(popmaiuu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMM METOJaMH HAay4YHOT'O MO3HAHMS BEILECTB
u XUMHAYECKUX SIBIICHUN (mabmronieHue, U3MEpEHNUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

- UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JJI MPUHSITHUS

AHAJIN3UPOBATH XUMHYCCKYTO

peHIeHI/Iﬁ B KOHKPETHBIX XHU3HCHHBIX CHUTYAIlMAX, CBA3aHHBIX C
BCIICCTBAMH N UXTIPUMCHCHUCM,

-yMETh
XUMHUYECKUN

CaMOCTOATCIIbHO IJIaHUPOBATH n IMPOBOIHTH

SKCIICPUMCHT C COGJIIOI[GHI/IGM ImpaBuJI

0e30macHOrO OOpalleHUs] C BELIECTBAMHU M JIAOOPATOPHBIM
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OBJaagenue
JeHCTBUSIMM:
4) COBMECTHAs IeATeJIbHOCTh.

- TOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW M

YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMU

WHUBUTyaJIbHOU PabOThI;
LeIn
U KOOPJIWHUPOBATh

- IPUHUMATD COBMECTHOH JeATEIbHOCTH,
OpraHU30BbIBATH INEUCTBUS 1O €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JAEUCTBHM, pacHpeneisiTh
pOJIM C YY4ETOM MHEHUH y4aCTHHUKOB OOCYXJaTh pPe3yJIbTaThl

COBMECTHOM paboThI;

- KOOPJUHUPOBATh ¥  BBHINONHATH paboOTy B  YCIOBUSX
peabHOTO, BUPTYaJILHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILLECTBIJISITh INO3UTUBHOE CTPATErMYECKOE IOBEJCHHUE B
pa3IUYHBIX IpOSIBIAT ~ TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM

OBiaseHue yHUBEpPCAJIbHBIMH PeryJsiTHBHBIMHU
AeHCTBUSIMH: IPUHATHE Ce0 M APYTHUX JIOJCH:

- IPUHUMAaTh MOTHUBBI M ApPTYMEHTBI IPYTUX JIOAEH NPH

CUTyanu€iax,

AHAJIN3C PE3YyJIbTATOB ACATCIBHOCTU,

- IpU3HaBaTh CBOE IIPABO U MPABO APYTUX JIIOJEH Ha OIINOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHMMATh MHUpP C MO3ULUHU JIPYroro

YeJI0BEKa;
B o0J1acTH 3K0JI0rM4€CKOr0 BOCIIUTAHUS

- c(OPMHUPOBAHHOCTDH 3KOJIOTHYECKON KYJIbTYphl, TOHUMaHUE
BIIMAHUA COIIMAJIBHO-3KOHOMHNYECKHUX IMponeccoB Ha
COCTOSTHME€ TPUPOJHOW M COLMATBLHOW CpEellbl, OCO3HAHHUE
r100aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKpYyKaroIIei
Cpele Ha OCHOBE 3HaHUA LEJNed YCTOMYUBOIO Ppa3BUTHUS
YeJIOBEUECTBA;

obopymoBanueM,  (HopMyIHpOBaTH  LEIH
MPEJOCTABIIATh B PA3IUYHON (OpPME pe3ysIbTaThl SKCIICPUMEHTA,

HCCIIEIOBAHMSI,

AHAJIM3UPOBATH U OLICHUBATHL UX NOCTOBCPHOCTD,

- c(hopMHUPOBATH TIPEACTABICHUS: O XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHOM KapTHHBI MUPA, POJIM XUMHUU B MO3HAHUU
SBIIGHUW TIPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS W KYIbTYPHI
JUYHOCTH, €€ (YHKIHMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOU
JUTS
000CHOBAHHOT'O OTHOILIEHHUS K CBOEMY 370POBbI0 M IMPUPOJIHOM
cpene;

- yMeTh COOJIOJaTh MPaBWJIa IKOJOTHYECKH IIeIeCO00pa3HOTO
MOBEICHNUA B OBITY W TPYIOBOM JEATENBHOCTH B HEISIX
COXPAaHCHHsl CBOCTO 3[0POBBSl M OKPYXAIOLICH MPUPOTHOM

pemicHuA MPAKTUYCCKUX 3aga4 u OKOJOTHYCCKHU




AKTUBHOE JICHCTBUIA,
OKpYXKarolleH Cpese;
- YMEHHE MPOTHO3UPOBATH HEOIATONIPUATHBIC IKOJIOTUISCKUE

MOCJICACTBUA NPCANPUHHUMACMBIX ,Z[GflCTBI/Iﬁ, npeaoTrspanaTb

HCIIPUATHC IMPUHOCAIIHNX BpCa

UX;

- pacuiMpeHHe OIbITa JeATEIbHOCTH dKOJIOTHYECKOU
HaIpaBJICHHOCTH;

- OBJAJICHUE  HABBIKAMH  Y4eOHO-HCCIICIOBATEIBCKOM,

IIPOEKTHOM Y COLMAIILHOM ESATEIBHOCTH

Cpcanl; OIIaCHOCTDhb BO3I[CﬁCTBPI$I Ha  JKUBBIC

OPraHU3MBbl

YUYUTBHIBATH

OIPCACIICHHBIX BCIICCTB, IIOHHUMas CMbICJI
[IOKAa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHLIEHTPAaLlUU;

- YMETb IIPOrHO3UPOBATh, AHAIU3UPOBAaTh W OLCHUBATh C
HO3MLMN 3KOJOrMYECKONH O€30IaCHOCTH IMOCIEICTBHS OBITOBOM
U TIPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
nepepaboTKOI BEIeCTB; UCIOIb30BaTh OIYUEHHbIE 3HAHUS JUIs
IIPUHATHA

IPaMOTHBIX ~peIIeHW TpolieM B CHUTYyalusX,

CBSI3aHHBIX C XUMUEH;

- yMETh OCO3HaBaThb OIIACHOCTb BO3JCHCTBHS HA KUBBIE
OpTraHHU3MBbI OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMbICJI
MoKa3areyisi MNpeNebHOW  JOMYCTUMOM  KOHLUEHTPALUMU, H
IIOSACHATH Ha ImpumMepax CIIOCOOBI YMCHBUICHUSA nu

MpeaoTBpaAlICHUA UX BPpCAHOT'O BO3JCHCTBHUS Ha
OpTaHH3M YCJIOBCKA.

[IK 3.1
ITpousBoauThH
TEKYIIUH PEMOHT
Pa3INYHBIX THUIIOB
aBTOMOOUIIEH B
COOTBETCTBHH C
TpeOOBaHUIMU
TEXHOJOTUYSCKOM
JOKYMEHTAIUH.

B yacTu Tpy10BOrO BOCIUTAHMS:

- TOTOBHOCTh K TpPYyAY, OCO3HaHME ILIEHHOCTH MacCTEpCTBa,
Tpyaosooue;

- TOTOBHOCTH K aKTHBHOMW JIEATEIBHOCTHA TEXHOJOTHYECKON U
COIMAIbHOM HAIPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH,

IUIAHUPOBaTb M CaMOCTOSITEJIBHO  BBIIIOJIHATH  TaKylo
JESATENIBHOCTD;
OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

MOoO3HABaATCJIbHBIMHU HeﬁCTBHﬂMH:

a) 0a30BbIe JOTHYeCKHE el CTBUS.

- CaMOCTOATENbHO (OpPMYIHpPOBATH UM aKTyalU3UPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIHGCTBGHHBII;'I HpI/ISHaK NN OCHOBAHUA
JUTISl CpaBHEHUS, KiTacCu(UKAIK U 0000IIICHHMS;

- OMNpeNeNsITh IENH NESTeIbHOCTH, 3aJaBaTh MapaMeTphl H

- BIIAJIETH CUCTEMOMN 3HAHUI
(BBICOKOMOJIEKYJISIPHBIE COCJIUHEHUS, KpUCTaJUINYECKas
TUTMBI  XUMHUYECKUX  PEaKIUi  (OKMCITUTENbHO-

9K30- W OHIAOTCPMHUUYCCKHC,

XUMHNYECKUX

peleTka,
BOCCTaAaHOBUTCJIIBHBIC, pe€akuuu
HOHHOTO OOMEHa), pacTBOp, JJICKTPOJUTHI, HEDIIEKTPOIHUTHI,
JMCCOTIAAITHS,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOEe
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
AM. Bbytneposa,

AIEKTPOJIUTUYECKON TUCCONMAINY, TTIepuoauyeckuil 3akon J[.M.

SJICKTPOJIUTHUYICCKAA OKHCIINTCIIB,

OpTraHU4YCCKUX BCUICCTB TCOpHA
MenneneeBa, 3aKOH COXpPaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XHUMHH, TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHHUsI  OpraHudeckux  Bemects  A.M.
bytnepoBa, Teopus  DJIEKTPOJMTHUYECKOM  AMCCOIMALINH,

nepuoauueckui 3axkoH [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
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KPUTEPUU UX JTOCTUKECHUS;
3aKOHOMEPHOCTH U
paccMaTpUBaEMBIX SBICHUAX;

- BBISIBJISITH IIPOTHUBOPECUNA B

- BHOCUTH KOPPCKTHUBBI B ACATCIIBHOCTD, O CHUBATDH
COOTBCTCTBUC  PE3YJILTATOB OCJIsIM, OLCHUBATh pUCKHU
HOCJ'IG,I[CTBI/Iﬁ JACATCIIBHOCTH,

- pa3sBUBaThb KpCaTuBHOC MBIINIJICHUC npu pPCIICHUH

YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:
- BIaJeTh  HaBBIKAMH  y4eOHO-HCCIIEIOBATEIbCKOW U
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3peliecHus mpooiem;

- BBISIBJISITD MPUYUHHO-CIICACTBEHHBIE CBSI3H u
aKTyaJIM3UpOBaTh 3aJla4yy, BBIIBUTATh THIIOTE3y €€ PEIlCHMUS,
HAaXOJWTh  apryMeHThl  JUIsl  JJOKa3aTelIbCTBa

YTBEP)KJICHHM, 3371aBaTh MapaMeTpbl U KpUTEPUH PELLICHMS;

CBOHX

- QHAJIM3UPOBATh IIOJIYYCHHBIE B XOJAE PpCELICHUA 3aJa4yu
pe3ynbTaThl, KPUTUYECKH OLICHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMETh
PAaKTUYECKYIO 00JIACTH KHU3HEIEATEIIbHOCTH;

= YMCTb HHTCIPUPOBATH 3HAHWA M3 PA3HBIX MTPECAMCTHBIX

MEPCHOCUTDH 3HaHHUuA B IMO3HAaBaTCIbHYTO u

o0OJacTei;

- BBIJIBUTAaTh  HOBBIE
MOJXO/Ibl U PELICHUS;
- CIIOCOOHOCTh X HCIIOJNIb30BAaHUsI B IIO3HABATEIILHOW U
COLIMAJILHON ITPaKTHKE.

Osuanenue YHUBEPCAJIbHBIMH
NO3HABATEJIbHBIMH 1eHCTBUIMHU:
a)padora ¢ nHpopmManuei:

- BJIIAACTH

unacu, npceaiiaraTb OpUTMHAJIBHBIC

yueOHBIMU

HaBbIKAMU  TOJy4eHuss  uHpopMamuu  u3

HCTOYHHKOB pPa3HBIX TUIIOB, CAMOCTOATCIBbHO OCYHICCTBIIATH

Macchl), CHMBOJIMYECKHI

(dakToJIOTHYECKUE CBEACHHSI O CBOWCTBAX, COCTABE, MOJYICHUH U

3aKOHOMEPHOCTH, SI3BIK  XMMMH,
0€30MacHOM HCIOJL30BAaHUN BAKHEHIINX HEOPTaHWYECKUX U
OpPraHMYECKHUX BEIICCTB B OBITY M NMPAKTHUYCCKOH JEITEIbHOCTH
YeIIOBEKa;

- chopMHUPOBATh TPEJACTABICHUS: O MaTepUATHLHOM EIUHCTBE
MI/Ipa, 3aKOHOM€pHOCT$IX 1 IIO3HABACMOCTHU ﬁBHeHI/Iﬁ HpI/IpOI[BI; 0
MECTC U 3HAYCHHUHN XHUMHU B CUCTEMEC CCTCCTBCHHBIX HaYK u €¢C
poiM B OOCCIICYCHUU YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA: B
peIIeHUH POOJIEM SKOJIOTHUECKOM, JHEPIeTUUYCCKOM M IMHUIIECBOM
0e30IacHOCTH,
MaTepI/IaJIOB, HOBBIX HCTOYHHUKOB 3H€pFI/II/I, B O6€CH€‘I€HI/II/I

B pa3BI/ITI/II/I MEOUILIMHBI, CO3JaHUHN HOBBIX
- BJIAICTH CI/ICTGMOfI XUMHUYCCKUX 3HaHPII>i, KOTOpaﬂ BKJIFOYACT:
(aKTOJOTHUECKUE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYCHUN U
0€30MacHOM HCIOJIB30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX U
OpFaHI/ILIeCKI/IX BCIIICCTB B 6I)ITy nu HpaKTH‘{eCKOﬁ JCSATCIIBHOCTHU
o0mux

YCJIOBCKA, XUMHUYCCKOI'O

MPOU3BOJICTBA (HAa TPUMEpPE MPOM3BOJCTBA CEPHON KUCIOTHI,

HAay4YHbIX  MOpPUHIHUIAX
aMMHaKa, MeTaHoJIa, epepaboTKu HEPTH);

- NPUMEHATH 3HAHUS O COCTABE W CBOMCTBAaX BEIIECTB IS
AOKCIEPUMEHTAIBHOM  TMPOBEPKM  THUINOTE3  OTHOCHTEIBHO
3aKOHOMEPHOCTEM  NPOTEKaHUS XUMHUYECKUX pEaKUuhd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIIEHUS;

- BJIQJIETh CHUCTEMOM 3HAHUM O METOJAaX HAYYHOTO MO3HAHUS
SIBJIEHUM TIPUPOMBI, UCIOIB3yEMbIX B €CTECTBEHHBIX HAyKax M
YMEHHUSMH NPUMEHATh OTU 3HAHUS NPU IKCIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB M IS OOBICHEHHSI XUMHUYECKHX
SIBJICHU, MPUPOJIE
JIeATCILHOCTHYCIIOBEKA U B IOBCEIHEBHOM JKU3HU;

HUMCIOIINX MECTO B HpaKTI/IquKOI\/’I
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IIOMCK, AaH&JIW3, CHUCTEMAaTHU3alUI0 U  HMHTEpIPETALHUIO

UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- TOTOBHOCTbB K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH
U CaMOOIIPE/IEIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIE0BATENBCKOM,

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBJajgenune
JelCTBUSIMU:
a) COBMECTHAs JesATeJIbHOCTh.

- TOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M
WHAWBUAYAIbHON paboTHI;
- HpI/IHI/IMaTI) meian

A KOOpPAUHUPOBATH

YHuBEpCaJdbHBIMH KOMMYHUKATUBHBIMU

COBMECTHOI eI TeILHOCTH,

OpTraHHU30BbLIBATH JIeHCcTBUSL 10 e¢
JOCTHXXCHHIO: COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisiTh
pojin ¢ y4€TOM MHEHUM Y4aCTHHUKOB O6CY)KI[8.TB PE3YJIbTAThL

COBMECTHOM paboThI;

- KOOpAWHUPOBATL U  BBIIIOJIHATH pa60Ty B YCIOBHUAX
pc€ajIbHOIO, BUPTYAJIbHOT'O u KOM6I/IHI/IpOBaHHOFO
B3aHMOﬂCﬁCTBHH;

- OCYUIECTBJSATh MO3UTUBHOE CTPATETUYECKOE TOBEACHHUE B
pa3MYHBIX  CUTyallUsiX, MPOSBIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU
NeHCTBUSIMU: IPUHATHE ceOsl U APYTUX JIIO/Iei:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX JIOJEH TIpH
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

uHpopManuio,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U IpyrHe);

- BJIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO MMO3HAHMS BEIECTB

- YMCTb AHAJIM3UPOBATH XUMHYCCKYIO

M XUMUYECKUX  SBIEHUH  (HAOMIOfeHHME,  HM3MEpeHHe,
AKCIIEPUMEHT, MOJICTIMPOBAHUE);

- UCIOJIb30BaTh CUCTEMHbIC XMMUYECKHE 3HAHUS I MPUHSITHUS
pelIeHU B KOHKPETHBIX XU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C
BEIIIECTBAMH M UXIIPUMEHEHUEM;

-yMeTb  CaMOCTOATEIbHO  IUIAHMPOBaTb U MPOBOJUTH
XUMHUYECKUA  OKCIEPHUMEHT ¢  COONIOJACHHEM  IpaBUII
Oe3omacHOro oOpalleHusi ¢ BellecTBaMH M JIaOOpaTOPHBIM
obopyznoBanueMm,  (GopMynHpoBaTh  LEIH

MIPEIOCTABIIATh B Pa3IM4HON (popme pe3yabTaThl SKCIEPUMEHTA,

HCCIICOOBaHUA,

AHAJIM3UPOBATDb U OLICHUBATHL UX NJOCTOBCPHOCTD,

N
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- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIIOJEH Ha OINOKH;
pa3BUBATh CIIOCOOHOCTH MOHMMATh MHUP C MO3UIUHU JIPYrOro

YeJI0OBEKA;
B 00J1acTH 3K0JIOrMYeCKOro BOCIIUTAHMSA:

- c(OPMHPOBAHHOCTD IKOJIOTHYECKOU KYJIbTYPhI, TOHUMaHUE
MIPOIIECCOB Ha
COCTOSIHME TIPUPOJAHOW W COIMAIBHOM CpeJlbl, OCO3HAHHE

BIUSHUSA  COLMAJIBHO-KOHOMHYECKHUX
r1100aIbHOTO XapaKTepa IKOJIOTHIECKUX IpodIieMm;

- IUJAHUPOBAHMUE U OCYILIECTBIICHUE IEHCTBUM B OKPYKAOLIEH
Cpelne Ha OCHOBE 3HAHUA ILEJIed YCTOMYMBOIO Ppa3BUTHUSA
YEJI0BEYECTBA,
HENpUITHE
OKpYXKarollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE IKOJIOTMUECKHUE
MIOCJIEICTBYS MPEANIPUHUMAEMBIX NEUCTBUH, IPEIOTBPAILATh
ux;

aKTUBHOE NEUCTBUM, TPHHOCAIINX  BpE.

- pacIunpeHue OIIbITa JACATCIIBHOCTH 9KOJIOTMYECKOM
HAITPaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH yqe6HO'HCCHeHOBaTCHLCKOﬁ,

HpOCKTHOﬁ U COLIMAJIbHOM AEATEIbHOCTH

- copMUPOBATH MPEACTABICHUS: O XUMUUYECKON COCTABJIAIOIIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMHUHU B MTO3HAHUU
SIBIICHUW TIPUPOJABI, B (POPMHUPOBAHUM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOIUMOI
T
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO U MPUPOTHOU
cpene;

- yMeTb COOJIO/aTh MpaBUjia HKOJOTMUYECKU IIeTIeCO00pa3HOTo
MOBEICHUA B OBITY W TPYAOBOM HEATEIBHOCTH B LEAX
COXpPAaHEHHUsI CBOErO 3JI0POBbsI M OKPYXaloIeW MPUPOIHON
YUUTBIBaTh ONACHOCTb BO3JCHCTBUS Ha  IKUBbIE
OPTraHU3MBbI BEIIIECTB,

pemicHuAd IMPAKTUYCCKUX 3aga4 u OKOJOTHYCCKHU

CpCabl;

OHpGHGJ’IeHHBIX IIOHHUMas CMBICJT
ITOKa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHIICHTPALIUH;

- YM€Th NPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATh C
MO3UIIMI DKOJIOTUYECKONH O€30MacHOCTH ITOCIEACTBUS OBLITOBOM
U TIPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSI3AHHOWU C
nepepaboTKOM BelIeCTB; UCIOIB30BATh MOJYUYEHHBIE 3HAHUS IS
HpI/IHSITI/ISI

IPaMOTHBIX pEeUIeHHH mpobiieM B CHUTyalusx,

CBSI3aHHBIX C XUMUEH;

- yMETh OCO3HaBAaThb OIIACHOCTb BO3JCHCTBUS HA IKUBBIC
OpPraHu3Mbl  OINPENEIEHHBIX  BEUIECTB, IIOHUMAasi  CMBICH
MoKa3areysi MNpeNeabHOM  JOMYyCTUMOM  KOHLIEHTpaluu, |
MOSICHATH ~ HAa  MpUMEpax  CrIocoObl  yMEHbBIIEHUS U

MpeaoTBpaAICHUA UX BPpCAHOTO BO3JCHUCTBUS Ha
OpTraHH3M YCJIOBCKA.
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2.CTpyKTYypa H cojiep:KaHNe 0011e00pa30BaTeIbHON JUCHUILIMHBI « XUMHSD)

2.1 O6beM TMCUMILUITHHBI M BUbI Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUTIJIMHBI 72

BT.4.

OcHoBHOE coep:KaHue 65

BT. U..

TEOpeTHIECKOe 00yICHHE 32

MPAKTUYECKHUE 3aHATHS 33

B T.4. KOHTPOJIbHBIE PaOOTHI 3

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 6

BT. U..

TeopeTuyeckoe o0ydeHue 3

MPAKTUYECKHUE 3aHATH 3

IMpomexyTounas arrectauus (1uddpepeHHPOBaAHHDII 3a4ET) 1




2.2 TemaTuyecKuii MJIAH U coJepKaHUe TUCITHIIMHBI

HaumenoBanue Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeM J1a60paTopHbIe H JacoB KOMIIETEHIIHHU
NPaKTHYEeCKHE 3aHATHS, NPUKJIATHON MOAYJIb
1 2 3 4
OcHoBHoOE coiepKaHue 65
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Ctpoenue atomoB | Teopernuyeckoe o0yueHmne 2
XHUMHYCCKHUX COBpeMeHHaﬂ MOJCIIb CTPOCHHS aToOMa. BJIeKTpOHHa;I KOH(bI/IrypauHﬂ aromMma. KnaCCI/I(bHKauI/I;I XUMHUYECKUX
SJICMCHTOB 1 3JIEMEHTOB (S-, P-, d-371eMeHThI). BajieHTHBIC 2J1eKTpOHbI. BalleHTHOCTh. DIeKTPOHHAS PHPOIa XUMUUECKON
npupoaa CBSI3H. DIEKTPOOTPULIATENILHOCTH. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMHYECKOM (oOMeHHBIN U JOHOPHO-aKIenTOpHbIN). loHHas cBsI3b. MeTamuindeckas cBs3b. BogopoaHas cBs3b. 2
CBA3H MexMOEeKyIIIpHbIE B3aUMOIEHCTBHS.
N3oTombl, 0CHOBHOE U BO30YKJIEHHOE COCTOSIHHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTaleH.
IIpakTH4eckue 3aHATHSA 2
Pemenne npakTudeckux 3aJjaHUi Ha COCTAaBIEHUE DIIEKTPOHHO-Tpadudeckux GopMyl aneMeHToB 1-4
IIEPUO/IOB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHHUI IO HOMEHKJIAType 5

MEXTYHApOJAHOIO COI03a TEOPETUUECKOM U MPHUKJIAJHON XUMUU U TPUBUAIBHBIX Ha3BaHUM JJIsl COCTABIICHUS
XUMHAYECKHX (OPMYJI ABYXaTOMHBIX COEMHEHUH (OKCHJIOB, CYIb(MHUI0B, THAPHUIOB U T.I1.) U APYTHX
HEOPraHUYECKUX COECIUHEHUH OTIEIbHBIX KIACCOB.
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Tema 1.2.
Ilepuonnueckuii
3aKOH ¥ Ta0JIuIa

J.. MennaeneeBa

OcHoBHOe coaepkaHue

OKO1

TeopeaneCRoe oﬁyqe}me

OK 02

HpaKaneCRne 3aHATHSA

[lepuonnueckas cuctema xumudeckux 3meMeHToB J[.1. Menneneesa. @usnueckuii cmeici [lepuoanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX MU
IIPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUH C TIOJIOKEHUEM XUMUYECKOT0 3j1eMeHTa B [lepuoanueckon
cucreMe. MupoBo33peHdeckoe U HayyHoe 3HadeHue lleprnoanyeckoro 3akona .M. Menneneesa. IIporao3sst
J.1. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHICCKUX 3aJaHuM Ha XapaKTCPHU3alUI0 XUMHNYCCKHUX
9JICMCHTOB

«Merannuyeckue / HEeMETaNIMYECKUE CBOWCTBA, JIEKTPOOTPHUIIATEIHHOCTh M CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MIEPUOAUUECCKON
cucreMe xuMudeckux saemeHToB .M. MenaeneeBay.

Pa3nen 2. XuMun4yeckue peakuuu

10

Tema 2.1. Tunsl
XUMHUYECKUX
peakuuii

OcHoBHOE coaepkaHue

OKO01

Teopernueckoe o0yuenune

Knaccugukaius 1 TUIBI XUMHUECKUX PEAKIUI C yUacTHEM HeopraHuueckux BelecTB. KonnuecTBeHHbIE
OTHOLIECHHSI B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 10 YPaBHEHUSIM
XUMHYECKHUX peakuuil. Moip Kak equHuIa KoJudecTBa Benlectsa. MoisipHas Macca. 3aKOHBI COXPaHEHUs
Macchl U 3Hepruu. 3akoH ABoraJipo. MossipHbIil 00beM razoB. OTHOCUTENbHAS IIJIOTHOCTD Ia30B.

PeaKI_[I/II/I KOMHJ’ICKCOO6paSOBaHI/I$I C Y4aCTUEM HCOPraHWYCCKNX BCIICCTB (Ha MpUMEPE TUAPOKCOKOMITIICKCOB
IOWHKa U aJ'IIOMI/IHI/IH).

IIpakTHYeckue 3aHATHA
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CocraBneHue ypaBHEHUHN peaklUil COeTUHEHNs, pa3I0KEeHUs, 3aMelLeHNs, OOMEHa. Y paBHEHUS peakuui
TopCHUsA, HOHHOT'O O6M€Ha, OKHUCJICHUA-BOCCTAHOBJICHH .

Pacuer xonnmdyecTBEHHBIX XapPaKTCPUCTHUK UCXOJHBIX BCIICCTB U IIPOAYKTOB PCAKIINH. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTUK MPOJYKTa PEeaKLUN COETUHEHHUS, €CIIM OIHO U3 BELIECTB JaHO B U30BITKE
U/WIIN COAEPKUT IpuMecH. PacueT MaccoBoil niar 00beMHOM J10JM BBIXOAA IPOAYKTA PEAKIIMU COSMHEHUS
OT TEOPETUYECKH BO3MOXKHOr0. Pacuer 00beMHBIX OTHOLIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BEILIECTBA) IPOAYKTa PEaKLUH, €CJIU OJHO U3 BELIECTB JAHO B BUJE PACTBOPA C OIPEIECICHHON MacCOBOM
JI0JIEW PACTBOPEHHOIO

BEIIIECTBA.

ypaBHeHI/Iﬂ OKHUCIEHUA-BOocCcTaHOBIIeHUA. CTerneHp OKuciaeHusI. OKUCINTENb U BOCCTAHOBUTEID.
OKHUCIATEIHFHO- BOCCTAHOBUTEIHHBIE pC€aKkuuu B rIpupoac, NpOU3BOJACTBCHHLIX IMPOLECCaX U
KHU3HEICATEIILHOCTH Opranu3MoB. OKUCIUTEILHO-BOCCTAHOBUTEIBbHBIN MOTEHIIUAN cpebl. CocTaBIeHUE U
ypaBHUBAHHE OKHCIUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO Oananca. TunudHbie
HCOPTaHNUYCCKUEC OKHUCIUTCIIN U

BOCCTAHOBHTEIU. DJICKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH.

Tema 2.2.
DIEeKTPOTUTHYECKA

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

OK 01

s1 TUCCOIIHAIIAI
U UOHHBINA
o0MeH

Teopus aneKTpoaUTHYECKOH aucconranuy. Peakuun nonnoro oomena. CoctaBieHHue peakiyuii HOHHOTO
oOMEHa IMyTeM COCTaBJICHUS WX MOJHBIX U COKPAIIICHHBIX HOHHBIX YPAaBHEHUH.

Ianponus coneit. 3HaueHHe THIAPOIN3a B OMOIOTHYECKUX OOMEHHBIX Mporieccax. [[puMeHeHne ruponnsa B
MIPOMBIIIIIIEHHOCTH.

IIpakTuyeckue 3aHATHSA

CocraBieHne peakifii HOHHOro 0OMEHa ITyTeM COCTaBJIEHUS X MOJIHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUM.

HccnegoBanue CpCAbl paCTBOPOB COHeﬁ, O6pa30BaHHBIX CUJILHBIMH H CJIA0BIMH MNpOTOJIMTAMHU, U UX peaKLII/Iﬁ

C pacTBOpaMu MIEJNIOYH M KapOoHara HaTtpus. CocTaBIeHUE PEaKIIUi THAPOIN3a COJICH.

KonTpoabnas
pabora 1

Pazpgea 3.

CTpoeHne M CBOMCTBA HEOPraHu4eCKMX BEIeCTB

14
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Tema 3.1. OcHoBHOe coJep:kaHue OK 01
Knaccupukanus Teopernueckoe o0yuenue OK 02
» HOMCHKIIATYpa | [IpenMeT HEOpraHUYeCKOW XuMHH. B3anMocBs3b HeopraHudeckux BemiectB. Kiaccuduxanus
A CTPOCHHUEC HeopraHuyeckux BemecTB. [IpocTeie u ciokHbIe BemecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIICCTB (OKCHIBI,
HEOPraHn4CCKH THAPOKCHJIBI, KUCIIOTHI, Coin). HOMEHKIaTypa 1 Ha3BaHHE HEOPTAaHMYECKUX BEIIECTB UCXOJS U3 UX
X BCIICCTB XUMHYECKOH (POPMYJIbI MM COCTABICHUE XMMHYCCKON (POPMYJIbI HCXO/I1 U3 HA3BaHUS BELIECTBA 110
MEXIYHAPOAHOU MM TPUBUAIBHOM HOMEHKIIATYPE.
Me:xmornexyispHble B3aumozeiicTsus. Kpucramioruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. TUIBI KPUCTATUNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsI, METaJNT4YecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTHUECKOMN
pemietku. [IprunHbl MHOrooOpas3us BEIIeCTB.
CoBpeMeHHbIE NPEACTABIECHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTs. JKunkue
KPHUCTAJLJIBL.
IIpakTHyeckue 3aHATHS
Pemenue 3amau Ha pacyeT MaccoBOW JOJU (MAacChl) XMMHUYECKOTO 3JI€MEHTa (COSIUHEHHUs) B MOJIEKYJIe
(cmecn). Pemienue npakTuyeckux 3aJaHUM MO Kiaccu(UKalMM, HOMEHKIAType U XMMHUYECKUM (GopMysiaM
HEOpPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABJIATH (POPMYJIBI XUMUYECKUX BELIECTB,
OIpeNIeNIATHIIPUHAIICIKHOCTD K KIaccy).
Tema 3.2. OcHoBHOe coJep:kaHue OK 01
dusuko- Teopernyeckoe o0yuenue OK 02
XAMAYCCKAC Mertannsl. O0mue Gpu3MYecKue 1 XMMHUUYECKUE CBOMCTBA MeTa/lloB. Crioco0bl oydyeHus. 3HaueHne
CBO¥HCTBA METaJIJIOB U HEMETAJLIOB B IPUPOJIE U KU3HEJEATENLHOCTH YelloBEKa M oprann3mMoB. Kopposus MeTaios:
HEOPTraHWICCKUX [ pyiyip KOPPO3UH,CIIOCOOBI 3aIUTHI METAIIOB OT KOPPO3UH.
BELIECTB

Hemeramnsl. O6mue ¢puznueckue 1 XUMHIECKUE CBOMCTBA HEMETAUIOB. TUTTHYHBIE CBOMCTBA MeTaILTOB [Y—
YII rpynn. Knaccudukanust 1 HOMEHKIAaTypa coelMHEeHU HeMeTauioB. KpyroBopoTel OMOT€HHBIX
3JIEMEHTOB BIIPUPOJE.

XWMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHUIOB, TUIPOKCHUIIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHU,
BBICIINX OKCHJ/IOB UTHUIPOKCH/IOB.

IIpakTnyeckue 3aHATHS
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CocraBnenne ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ C Y4aCTHEM IIPOCTHIX U CIOKHBIX HCOPraHMYECCKHUX BEIICCTB:
OKCHUJO0B MCTAJIZIOB, HCMCTAJIJIOB H aM(bOTepHBIX 9JICMCHTOB, HCOPraHWM4YCCKUX KHCIIOT, OCHOBaHUI U

aM(OTEPHBIX TUAPOKCH]IOB, HEOPTaHHUECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWCTBA. 2
Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA U ITOJIyYEHUE HEOPTAHUUECKUX
BEIIECTB.
Tema 3.3. OcHoOBHOe cojiep:KaHue 3 OK 01
ITpou3BoaCcTBO TeopeTnueckoe o6ydyeHune 2 |[OKO02
HCOPraHUYCCKUX [ QOrre mpeICTaBICHUS O MPOMBIIIICHHBIX CIIOCO0aX MOIYYCHHS XUMUYECKUX BEIIECTB (Ha MpuMepe [IK 1.1
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI). 2
3HayeHue 1 Yepnas u 1iBeTHas MeTaLTyprus. [IpakTrueckoe npuMEHEHHE 3JICKTPOJIN3a IS TIOJTYUCHUS IIETOYHBIX,
IPUMCHCHHE B
OBITY U Ha IIEIOYHO3EMENbHBIX METANIOB U amtoMUHUA. CTEKII0 U CUITMKATHASI IPOMBIILIIEHHOCTb.
MIPOU3BOJICTB [Ipo6nema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
e IIpakTHYeckune 3aHATHA 1
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 33JaHUN O POJIM HEOPraHMYECKOHM XMMMM B Pa3BUTUU MEAMIIMHBI,
CO3/IaHUU HOBBIX MaTEepUANOB (B CTPOUTENHCTBE U JP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOUYHHUKOB 1
SHepruu (anbTepHATUBHBIC HCTOYHMKH SHEPIUU) B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, SHEPreTHUECKOn U
MUIIeBOW0E30aCHOCTH.
KonTtpoabHasn 1
pa6ora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHX BeleCTB 17
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccugukainus, | Teopernueckoe oGydyeHue 2
CTPpOCHHC H [Ipeamer oprannueckoilt Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB.
HOMCHKJIATypa XUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTU. OCHOBHBIE
OpPraHM9CCKHUX IIOJIO)KEHNS TEOPUM XHMMHUYECKOTO CTPOEHUsl OpraHMueckux coeauHeHuid A.M. Byrtieposa. YrieponHsiid
BCIICCTB CKEJeT OpraHu4yecKkoll MoJekynbl. MonekynspHble W CTPYKTYpHble (pa3BEpHYThIE, COKpAIlEHHBIE) )

XuMu4YecKkue (GopMysbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHUs MoJieKysl. M3omepus u
M30MepHI (CTPYKTYpHAsi, reoMeTpuueckas ([uc-Tpanc-u3oMepus). KpaTHOCTh XUMHYECKOM CBSI3HU.

[lonatne o ¢yHkuuoHampHOW rpynme. [IpuHIMIB KjIaccU(UKAIUU — OPTaHUYECKHUX
MexnyHapoIHassHOMEHKJIATyPa U IPUHIIMIIEI HOMEHKJIATYPbl OPrAaHUYECKUX COCANHECHUN.

COE€IUHEHUN.
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IIpakTnyeckue 3aHATHS

Homenknatypa opraHuuecKUX COEJUHEHHM OTIENbHBIX KJIacCOB (HACBHIIIEHHBbIC, HEHACHIINICHHbIE W
apoMaTHYeCKHUe YIJIEeBOAOPOJbl, CHUPTHI, (EHOJBI, albJETHAbI, KETOHbI, KapOOHOBBIE KHUCIOTHI H Jp.)
CocraBiieHrE TIOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYIT OpraHUYECKHUX BEIIECTB OTICIBHBIX KIACCOB,
UCIIONIb3YSl WX Ha3BaHWsI 10 CHCTEMaTHYeCKOW HOMEHKIarype. Pacdersl mnpocreineir ¢Gopmysi
OpPraHUYEeCcKOIl MOJIEKYIbL,UCXO/Is U3 DIIEMEHTHOTO cocTana (B %).

OcHOBHOe coep:KaHue

OK 01

Teopernueckoe o0yueHue

OK 02

Tema 4.2.
CBolicTBa
OPraHUYeCKHUX
COEeIMHEHUN

OU3UKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COSIMHEHHI OTJENBHBIX KJIACCOB (OCOOCHHOCTH
KJ1acCU()UMKALMUM HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH psll 1 o011ast hopMyia; U30MEpHs;
¢bu3nvecKkre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHNUS):

— OpCACIIbHBIC YITICBOAOPOAbI. FOpeHI/IG METaHa KaK OJJMH M3 OCHOBHBIX HCTOYHHKOB TCIlJIa B
IIPOMBIIJICHHOCTHU U 6LITy. CsolicTBa IMPUPOAHBIX YTJIICBOAOPOAOB, HAXOXKACHHUEC B IIPUPOAC U IPUMCEHCHUC
AJIKaHOB,

— HeTpeeNbHbIC U apOMaTHYECKUE YTIIeBOA0pobl. [TomrMepu3alust STHIeHa Kak OCHOBHOE HANpaBIICHUE
€Iro UCIIOJIB30BaHUA. FopeHI/Ie AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O TNIAMCHU IJIA CBAPKH U
pe3KH

METaJUIOB,;

— KHCJIOPOJCOAEpKAINe COeAMHEHHs (CIUPTBI U TpocThie 3(PUphl, (PEHONBI, ambAETHIbl U KETOHBHI,
KapOOHOBBIE KHCJIOTHI M HX Mpou3BoAHbIE). [IpakTHyeckoe NpPUMEHEHUE STUJIEHIJIMKOJSA, TIHIEepUHa,
¢enona. [Ipumenenue ¢opmanbaeruaa, ameraibieruia, YKCYCHOM KHUCIOThl. Mblia Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. MOIOLINECBOWCTBA MBLJIA;

— a3zoTCcoACpIKAIUC COCANHCHUSA (aMI/IHLI 1 aMHUHOKHCJIIOTHI, 6CJ'IKI/I).

IIpakTuyeckue 3aHATHS

Pemrenne nenovex nmpeBpalieHii Ha TEHETUYECKYIO CBSI3b MEKy KJIACCAMHU OPTraHUYECKHUX COETMHEHMM C
COCTABJICHHEM Ha3BAHUI OPraHUYECKUX COCIMHEHUN 10 TPUBUAIBHON MM MEXTYHAPOIHON
CUCTEMaTUYECKOMHOMEHKIIaType. Pelmenne pacueTHbIX 3a7a4 110 YPaBHEHMSAM PEAKIUN C y4aCTUEM
OpPraHUYECKUX BEIIECTB.

Tema 4.3.
Opranuueckue

OcHoBHOe cogepkaHue

TeopeTudeckoe o0yueHue

OK 01
OK 02
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BELICCTBA B buooprannueckue coequnenus. [Ipumenenue u duosorudeckas poib yrieBoaoB. OKUCIEHUE YIIEBOJOB — [K 2.1
KU3HEJEATENHOC | UCTOYHHUK SHEPTUH JKUBBIX OpraHu3MoB. O01acTH NPUMEHEHUI aMUHOKUCIIOT. [IpeBpaliienus OeKoB MU
TH 4€JIOBEKA. B opranusMe. buonornueckune Qynknum OenkoB. buonormueckue QyHkimu xupoB. Ponb opranudeckoit
[Tpon3BOACTBO M | XMMUU BpPELICHUH NMPOOIIEM MUIIEBON 0€30IaCHOCTH.
[IPUMEHEHUE HyxnenHoBble KUCIIOTHI: cocTaB U cTpoeHue. CtpoeHue HykieoTu10B. CoctaB HykiaenHOBbIX kuciaoT (IHK,
OpraHUYEeCKUX PHK). Posb HyK1€MHOBBIX KMCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.
BELICCTB B
IIPOMBIIIJICHHOCTH
[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJCTBO MeTaHOsa, nepepadorka Hedrtu. [lommdTmieHn kak
KPYIHOTOHHA)KHBIM IMPOAYKT XMMHYECKOro Ipou3BojcTBa. I[Ipumenenue ostunena. lIpousBoacrBo u
IIPUMEHEHHE KaydyKa U PE3HUHBI.
CuHTeTHYECKHME M HCKYCCTBCHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBAa. l[IpakTmyeckoe HCIIOIB30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: U3OJISIHS JUIsl POBOIOB, MEMOpAHBI JJIsi ONIPECHEHUS BOJIBI, 3aIIUTHBIC
IUIEHKU JUIsL aBTOMOOWJIEH, IUIacThlpy, XHUpypruueckue moBsi3kU. HoBble TexHoIOrMM AajgpHEHIero
COBEPILIECHCTBOBAHUS IIOJIMMEPHBIX MATEPUAJIOB.
Posb oprannueckoil XMMUHU B peIIeHUH NPo0IieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUN MEHUILIUHBI,
CO3JIaHMM HOBBIX MaTepHAJIOB, HOBBIX HCTOYHUKOB 3HEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).
IIpakTnyeckue 3aHATHSA
Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3a/IaHUI 110 COCTABIEHUIO XMMUUECKUX PEAKIIMNA, OTPAKAFOIINX
XUMHUYECKYI0 aKTUBHOCTh OPraHMYECKUX COEAMHEHHH B pa3InYHbIX cpeaax (MpUPOJHBIX, OMOIOTHYECKUX,
TEXHOTCHHBIX ).
Paspean S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIui
Tema 5.1. OcHoBHOe coaep:kaHue OK 01
Kunernueckue Teopernueckoe obyuenue OK 02
3aKOHOMCPHOCT | Xpmuyeckue peakiun. Kiaccudukaims XUMHYECKHX peaknuii: mo (a3oBoMy coCTaBy (TOMOTCHHbBIC H

W IPOTCKAHUSA
XAMHYECKHUX
peakuuii

reTepOreHHbIE), 110 UCIOIb30BAHUIO KaTalu3aTopa (KaTaIUTHUECKNE U HEKATATUTUYECKHE).

CKopocTh peakIiM, €€ 3aBUCUMOCTh OT pa3lIM4YHBIX (AKTOPOB: MPUPOJBI PEarupyrolux BeLIECTB,
KOHIEHTPALlMK pearupyromux BeliecTB, TeMieparypbl (mpaBuio Baut-I'odda), miomanu peaxnuoHHON
MIOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib karanu3aTopoB B IPUPOE U IPOMBIIIIIEHHOM IIPOU3BOCTBE.

OHeprus akTHBallMM. AKTHBUPOBaHHBIM Komiuiekc. Karanusatopel u karanu3. Ponb kaTanm3aTtopoB B
IIPUPOJIE UITPOMBILUIEHHOM ITPOU3BOJCTBE.
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HpaRTn'{ecmle 3aHATHSA

Pemenne PACUYCTHBIX 3a1a4.
Pemenne MMPAaKTUKO-OPUCHTUPOBAHHBIX Sa,Z[aHI/Iﬁ Ha aHaJInu3 (baKTOpOB, BJIMAIOIIUX HA UBMCHCHUE CKOPOCTHU

XMMHYECKON PEaKIUU.

Tema 5.2. OcHoBHOe coaep:xaHue
TepmoanHamueck | TeopeTHyeckoe 06yueHHe OK 01
He Knaccudukanus XuMHUECKUX peakiuii: mo TermioBomMy 3¢ dexry (3K30TepMuvecKre, YHA0TEPMHUUECKHUE), TI0 OK 02
3aKOHOMEPHOCTH | oGpatuMocTH (0OpaTUMbIe H HeOOpaTtuMbie). TeroBbie 3PPeKTh XUMUYECKUX peakiuid. TepMoXuMHUECKHe
HIPOTCKAHHA ypaBHeHHs. OOpaTuMOCTh peakiuif. XMMHUYECKoe paBHOBECHE U €ro CMeIleHHe Mo JIeHCTBUEM pa3IMyHbIX
XUMHUHICCKAX (bakTOpoB (KOHILIEHTpALMsl peareHTOB WJIM HPOAYKTOB PEAKIMH, JaBJIEHHE, TeMIepaTypa) A CO3JaHMs
PeaKIuH. ONTUMAJIBHBIX YCIOBUM MIPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
Papnopecue [TonsaTue 06 sHTaNBNHK U SHTpONHH. DHeprus [ m66ca. 3axon ['ecca u ciencTBus u3 Hero. Pons cMmemnienus
XHMHICCKH PaBHOBECHS B TEXHOJIOTUYECKUX ITPOLIECCAX.
X peakiuu IIpakTHyeckue 3aHATHA
[Tpunnun Jlelllarense. BiusHue paznnuHbiX (pakTOpoB Ha U3MEHEHNE PAaBHOBECUS XUMUYECKUX PEAKIIHH.
3aKoH JEHCTBYIONIMX MAacC M KOHCTAaHTAa XUMHUECKOT0 paBHOBeCHs. PacueThl paBHOBECHBIX KOHILIEHTpAIHA
pearupyoomux BeecTB U NPoayKTOB peakiuii. PacueTs! TemnoBoro s dexra peakuuu.
Pemrenne npakTMKoO-OpUEHTUPOBAHHBIX 3aJaHNI HAa npuMeHeHne npuHuuna Jle-Illatense s HaxoxaeHus
HaTPaBJICHUs] CMEUICHHS PABHOBECHS XMMHUYECKON PEaKkIiui U aHaJN3 (PaKTOPOB, BIUSIONINX HAa CMEIICHHE
XHUMHUYECKOTO paBHOBECHSI.
Pasnean 6. JucnepcHbie cCHCTEMBI
Tema 6.1. OcHOBHOe coep:kaHue OK 01
JucnepcHeie Teopernueckoe o0yyenne OK 02
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CHCTEMBI U JucnepcHble cuctemsl. Kosongaplie cuctemsl. VICTUHHBIE pacTBOPHI. OK 07
(baxTops! UX PactBopenne kak Qusnko-xumudyeckuid npouecc. PactBopbl. CrnocoObl NPUTOTOBIEHUS PacTBOPOB. IIK 3.1
YCTOHYMBOCTHU PactBopuMocTb. MaccoBasi 1011 pacTBOpeHHOro BemecTBa. [IpenesnbHO AONyCTHUMbIE KOHLIEHTPALUU U UX

UCIIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.

Knaccudukanus nucnepcHbix cucteM mo coctaBy. CTpoeHune u (hakTopbl YCTOHYMBOCTH AHMCHEPCHBIX 3

cucreM. Pacro3sHaBaHMe HCTMHHBIX pPacTBOPOB, KOJJIOWIHBIX PACTBOPOB M TI'PYOOAUCHEPCHBIX CHCTEM.

Crpoenne wmuuemasl. PaccenBaHume cBeTa NpU IMPOXOXKIEHUM CBETOBOIO IIydKa Yepe3 ONTHYECKU

HEOJTHOPOAHYIO cpeny (dddekra

Tunpans).

IIpakTHYecKkne 3aHATHS 2

Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHMM Ha JUCIEPCHBIE CHCTEMBI, UCIOJb3YEMBbIE B 5

OBITOBOM UM TPOU3BOACTBEHHOW JEATEJIBHOCTH YEJIOBEKa, C TMO3ULUI HSKOJIOTMYECKON 0e3011acHOCTH

MOCJIEACTBUM U IPaMOTHBIX pEIICHUN IPOOJIeM, CBSI3aHHBIX C XUMUEH.
KonTpouabnas 1
padora 3
Paszpnen 7. KauecTBeHHbIe peakiuu 00HAPYKeHNsS] HEOPraHUYEeCKUX M OPraHNYecKUX BellecTB 4
Tema 7.1. OcHoBHOe coaep:xaHue 2 OK 01
OGnapyxeHune TeopeTnueckoe o0yueHune 1 |OK02
HCOPTAaHUICCKUX | KayecTBEHHBIC XUMUYECKHE PEAKIIUH, XapaKTEPHbIE JIJIsi OOHAPYKCHUSI HCOPraHMYECKUX BEIIECTB (KATHOHOB 1
KaTHOHOB U Y aHHNOHOB).
aHMOHOB IIpakTuyeckue 3aHATHA 1

CocraBieHue ypaBHeHUH peakiuii oOHapykeHust KaTHOHOB [-VI rpymnn u aHHOHOB, B T.4. B MOJIEKYJISIPHON U

MOHHOM (hopMax. 1

Peakiiun oOHapyXeHUsI HEOPTraHUYECKHUX BEILIECTB B PEAJIbHBIX 00BEKTaX OKPYXKAroIei cpesibl.
Tema 7.2. OcHoBHOE coep:KaHue 2 OK 01
OGHapyxeHue Teopernueckoe o0yuenune 1 [OKO02
OpraHnICCKUX KauecTBeHHBIE XUMHUYECKUE PEAKIIMH, XapaKTEPHBIE 11 0OHAPYKEHUS OTJEIbHBIX KJIaCCOB OPraHUYECKHX 1
BEIIIECTB

COEMHEHMI: (PEHOJIOB, albIETHI0B, KpaxMaia, YKCYCHOM KUCIOThI, aMUHOKHCIIOT U Ap.
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OTIEIbHBIX IIpakTHYeckue 3aHATHA
KJIaCCOB C CocraBieHue ypaBHEHUH peakiiii 0OHapy>KEHUSI OPraHMUECKUX COCTUHEHUI: ()eHOIIOB, albJICTU/IOB,
HCIIOJB30BAHUEM | KpaxmMalla, YKCYCHOM KHUCJIOThI, aMUHOKHUCIIOT M JIp. 1
Ka4CCTBCHHBIX Jlenatypanusi 0€JIKOB IPU HArPEBaHHH, [IBETHBIC PEAKIIMH OCITKOB.
peaxuuii CocraBiieHHE Ka4ECTBEHHbBIX peakluii 0OHApYKEHUsI OPraHUUYECKUX COEIMHEHUI OTAEIbHBIX KJIACCOB.
KonTpoabsnas
CrpoeHue BemecTBa U XUMHUYECKUE PEAKIIMH.
pabora 3
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COleP:KaHMe (COaep/KaHNe IPUKJIATHOTO MOLYJIsI) 6
Paznea 8. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHoOe coJep:kaHue 6 OK 02
Xumust B OBITY 1 _|1IpaKkTHYecKue 3aHITHS 6 OK 04
IIPOU3BOJCTBEHHOMN = = = OK 07
TeSTELHOCTH Dkosornyeckas 6€30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOH J1EATEILHOCTH YeJIOBeKa, 4
. ) o K 1.1
GEIOBEKA CBsI3aHHAd ¢ epepaboTKOM BEIEeCTB; MOUCK U aHAIN3 XUMUYECKON HH(OPMALIUK U3 pa3IMUHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JINTeparypa, CpecTBa MacCOBOM HHpopMaIiuu, cetb IHTepHeT
U Apyrue).
Kelicol (¢ yuetom Oynyuieit npodeccuoHanbHOM AeITeNbHOCTH) Ha aHATU3 UHPOPMALIUHU O
[TPOM3BOJICTBEHHON JESATENbHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON U MOTYyYEHUEM BELIECTB, a TAKXKE C
PKOJIOTUYECKOM 0€30MacHOCTbIO.
3amura Kkeiica: [IpencraBieHne pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIIEHUE C IPE3EHTALMEN ) 2
1

Ipomexyrounas arrectamus (iu¢depeHHPOBAHHDII 3a4ET)
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3 Yci0BuA peanu3alui NPOrpaMMbl 001e00pPa30BaTeIbHON JUCITUNIMHBI

3. 1 . TpeﬁoBaHnﬂ K MUHHMAJIbHOMY MaTE€PHAJTBbHO-TEXHUIECCKOMY o0ecnevYeHuIo

Jia peanuzanuy OpOrpaMMbl JAUCHUIUIMHBL JTOJKHBI OBITh IPETyCMOTPEHBI CIEAYIOIIHe
CrienMaabHbIC OMEIIECHUS: YIeOHbIN KaOUHET XUMUHU /UK y4eOHOW XUMHUUYECKOU JJab0opaTOpUH.

O6opynoBanue y4eOHOro kaduHera (HArJsIHble MOCOOHMsI): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENEN MOJIEKYJI, MOJIEIN KPUCTAIUIMUECKUX PELIETOK, KOJUIEKIIMH IPOCTHIX U CIOYKHBIX BEIIECTB
W/WIK KOJUJICKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX MOPOJ M MHMHEpAJoB, Tabnuua MeHzeneesa,
y4ueOHbIe (UIBMBI, TU(PPOBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHsI: KOMIIBIOTEp C YCTPOHWCTBAMHU BOCIPOU3BEICHUS 3BYKa,
MIPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEAMMHAS TOCKa, yKa3Ka-TIPpe3eHTEep IS
IIPE3CHTALAMN.

OGopynoBanue JjadopaTopuu M Ppadouyux MecT JA0OPATOPUM: MEH3YPKH, IUIETKH-
KaleJabHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U TOKPOBHBIE CTEKIIA, MIAHIIETHI JIs
KaleIbHBIX peaklui, GUIbTpoBalbHas Oymara, MpOMBIBATIKH, CTCKISIHHbIC MPOOUPKHU, PE3UHOBBIE
poOku, poHAPUKU, HAOOP PEaKTUBOB, CTEKJISHHbIC MAJTOYKH, IITATHBBI IJI IPOOHPOK; MEpPHBIE
LWIMHJIPBI, BOPOHKU CTEKJISTHHBIE, BOPOHKU AenuTenbHble nHapuyeckue (50-100 mi), cTynku ¢
MEeCTUKOM, (happopoBbIe YaIIKH, MUHIETHI, (PUIBTPHI OyMa)KHBIE, BaTa, Mapiisi, YaCOBHIE CTEKJIa,
AJIEKTPOIUIATKY, JIA0OPATOPHBIE MITATHBBI, CIIUPTOBBIC TOPEIIKHU, CIIMYKH, MPUOOP I MOTyICHUS
ra3oB (WiuM MpoOUpKa C Ta300TBOJHON TpyOKoOii), AepxaTenu Uis MPOOUPOK, CKIISTHKU IS
XpaHEHHUS PEaKTUBOB, pa3AaTOUYHBIC JIOTKH, XUMU4eckue crakanbl (50, 100 u 200 mur); mmarenu;
MUHUETHI; TUrebHbIE LIUIMIBI; CEKYHIOMEpH! (TaiiMepsl), MepHble npoOupku (Ha 10-20 mu) u
MepHble Koaobl (25, 50, 100 u 200 M), BoasHas 0aHs (WM TEpMOCTAaT), CTEKISIHHBIE MaJOYKH;
KoHuYeckue Konosl it TutpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJTOCKH 7S onpeaeneHus pH
W CTaHJapTHas MHIUKATOpHAs IIKaja; YHUBEpCaIbHBIA HHAUKATOp; nuneTku Ha 1, 10, 50 ma (wnu
no3zatopsl Ha 1, 5 u 10 M), OIOpeTKH Ui TUTPOBaHMS, MeauIMHCKUEe mmpuibl Ha 100-150 mo,
nabopaTopHble W/WIM aHAJIMTUYEeCKUe Bechl, pH-MeTphl, cymuibHbI mKad, U ap. JadopatopHoe
obopyaoBaHue.
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3.2. UndopmannonHoe odecrnedeHne peaan3aluy NporpaMMbI

1. baunos,JI.H. Xumus:yaeOHuKIsICcpe AHEronpoheccuonansHorooopasosanust/JI.H. b
unoB,W.JI.ITepdunosa,T.B.CokonoBa.—2-eu3u.,crep.
—Canxkr-IletepOypr:Jlans,2021. —260c.

2. Eropos,B.B.O61masxuMust: y9eOHUKUIACPETHETONPOPECCHOHATLHOTO 00pa3oBaHus /
B. B. EropoB. — Canxkt-IletepOypr : Jlanp,2022. —192c.

3. TIlpecc,1.A.O6masxumust: yae6HOEIOCOOHEMISACPETHETOMPOPECCHOHATEHOTO
obpazoBanus / U. A. Tlpecc. — Canxkr-IlerepOypr : Jlanp,2021. —496¢.

4. IleromuxunaH.A.O6masxumus. Yueouuk.CIIO/H. A Illeronnxuaa—
Cankr-IlerepOypr:Jlanp,2021. —164c.

5. Ily3akoB,C.A.Xumus.11kmacc:yued.ams001meo0pa3oBar.opranu3aiuii: yriayoir. Ypose
Hb/C.A.Ily3akoB,H.B.Mamnuna,B. A.Ilonko.—2-eu3n.—M. :IIpocBenienue,2020. —320c.

6. TadpuensnO.C. Xumus:yueo.muscrya.npod.yued.3asenennii/O.C.INabpuensn, .I".Oc
TpoyMoB.—M.,2016.-256c.

7. Ta6puensnO.C.XumuspsanpodeccuiiucieMalbHOCTCHTEX HUUECKOTOmPOdHIIs: yue
OHUKIIIACTY. yupexxaeHuiicpen.mpod.oopazopanus/O.C.I"abpuensu,U.I".OctpoymoB.—4-
eus.,crep.—M.:M3narenbckuiiiienTp«Akaaemus»,2017.—272c.

I[OHOJ'[HI/ITCJILHI)ICI/ICTO‘{HI/IKI/I

1. Jleonoma, I I'. Xumus : yuebnoe mocobme / I'. TI'. JleomoBa. — CaHKT-
[TerepOypr:Jlanp,2022. —208c.

2. Taopuensn, O. C., JleicoBa, I'. TI'.Xumusa: KHura Juid mperojgaBarens:ydeo.-
Metoj.mocoone.—M. Axanemus,2012.-332c.

3. Huxkonbckuii,A.b. Xumus: yaeOHUKHITPAKTHKYMISICPETHETOTIPO(ECCHOHATLHOTOO0D
azoBanus/A.b.Hukonbckuit,A.B.CyBopoB.—2-eu3 1., mepepad. umaon.—
Mocksa:U3narensctBolOpaiit,2020.—507¢c.—(IIpodeccnonansnoeodbpazopanne).—ISBN9I78-
5-534-01209-5.—URL:https://urait.ru/bcode/452591

4. AnHanuTHYECKasSXUMHS:y4eOHOETIOCOOnEMISCPETHErOPOhECCHOHATEHOr000pa3oBa
/AWM. Anapues,[”. K. JIynenko, T.I1. Anexcanapoa,A.A.Ka3akoBa.—2-eu3 ., uCTip .M 1011.—

Mocksa:U3narensctBolOpaiit,2020.—107¢c.—(IIpodeccnonansuoeodbpazopanne).—ISBN9I78-
5-534-07838-1.—URL:https://urait.ru/bcode/453609
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5. Boromonosa, 1. B. Heopranuueckast xumus: yuebHoe mocobue / 11.B.boromososa.-
MockBa:MH®PA-M,2020.-336¢.:m1.-(ITPODUp).-ISBN978-5-98281-187-5. -
Teker : 3JIEKTPOHHBIN. -
URL:https://znanium.com/catalog/product/1061490

6. AnekcanmpoBa, 3. A. Heopranuueckas Xumust. TeEOPETHUYECKHE OCHOBBI
W1a00opaTOPHBIA TPAKTHKyM: ydeOHHK / D. A. AnekcanapoBa. — 3-¢ u3f., crep. —CaHKT-
[lerepOypr: Jlamp, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — Tekct
:3JICKTPOHHBIH//JIaHb: IEeKTPOHHO-ONOIMOTeYHAsICHCTeMa. —
URL:https://e.lanbook.com/book/130569

7. YepuukoaH.O.,MemepsikoBaE.B.Pemaem3aiauunox iMHICaMOCTOS TEIIBHO:
yuebnoe nocodue / H. 1O. Yepnukona, E. B. MemiepsikoBa —Cankt-IletepOypr:Jlans,2022. —
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pPa30BaTe/IbHOMN N CHUNITUHBI

KoHTposnb 1 o1ieHKa pe3yabTaToB 00y4eHHs OCYLIECTBIIAETCS MIPENOJaBaTesIeEM B IIpoLiecce
MPOBEJCHUS TPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX paboT, TECTUPOBAaHUsS, a TaKKe
BBIMIOJTHEHHUS]  OOYYalOIIMMHUCA  MHAMBHUIYANbHBIX  3aJaHUi, TPOEKTOB, HCCIECIOBAHMIA.
Pesynbratel 00y4yeHHMs OMNpeneisioT, uTo oOydarmiuecs AOKHBI 3HATh, MOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUCHUS TUCIUILINHBI.

Jist hopMUpOBaHHSI, KOHTPOJISL M OIICHKH PE3yJIbTAaTOB OCBOCHUSI YY€OHOU TUCITUTLIMHBI
UCTIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATHH, TPEICTABIISIONIAS COOON KOMILUIEKC YIeOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CHOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (npenmetHbie pe3yabrathl o gucuurminae) 1 ®I'OC CIIO.

Mopnyas / Paznea

Ne | Tema Pe3yabTar 00y4yeHus OueHo4YHbIe MEepONPUATHS OK

| |OcHoBHO# MOaYJIb

1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBbI NOHATHS U 32aKOHbI XMMHH
CTPOeHMs
BellecTBa

1.1 |Crpoenue atoMoB |COCTaBIATH XUMUYCCKHE 1. Tect «CTtpoeHne aToMOB OK 01

XUMHYECKHUX (hopMyIIbI COeMHEHHI B XUMHUYECKHUX DJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO CTENIEHBIO |[IPUPO/IA XUMHUECKOH CBSI3N».
pupoaa OKHCJICHUSI XUMHUYECKUX 2. 3a1auM Ha COCTaBIICHUE
XUMHYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKHUX (HOpMYyIT
CBSI3U BAJIGHTHOCTH U JIBYXaTOMHBIX COE€IMHEHUM

ANEKTPOOTPUIATEIBLHOCTH  |(OKCUAOB, CYyIb(hUIOB,
THJIPUIOB U T.IL.).

1.2 |[lepuonuueckuit |XapakTepu3oBaTh ITpakTuko-opuentuposanusle  [OK 01
3aKOH M Ta0JMIa |XMMHUYECKUE 3JIEMEHTHl B |TEOpeTHUYECKHUE 3aJlaHHs Ha OK 02
JI.1. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

II0JIO)KEHUEM B areMeHTOoB: «Mertamnyeckue /

MEPUOJNYECKON CUCTEME  |HEMETAJNIMYECKUE CBOMCTBA,
XUMHYECKHUX IJIEMEHTOB ANIEKTPOOTPHULIATEIBLHOCTD U
J.1. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
ITOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XUMHUYECKHX

anemenToB .M. Menaeneepay.
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
2 |Paznmen 2. CocraBisats ypaBHeHus u | KonrTposabHasi padora
XuMnueckne cXeMbl XUMHYECKHX «CTpoeHue BelmecTBa U
peakuun peaxkumii XHMHUYeCKHe peakium»
2.1 | Tunst CocTaBsATh peakinu 1. 3agaun Ha cocTaBIECHUE OK 01
XUMHYECKHAX COCIMHCHMS, PA3JIOKEHUS, |YpaBHCHUM PEaKIIHi:
peakmuit oOMeHa, 3aMelleHu, — COeIMHEHMS, 3aMEICHU,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIIbHBIC
pCaKkuuu U pCakKunuun
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPTraHHYECKUX
BEIIIECTB

pasokeHus, 0OMeHa U PeaKIui
C y4acTueM KOMIUIEKCHBIX
coelMHEeHUN (Ha npuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA C
HCIIOIL30BaHHUEM METO1a
AJICKTPOHHOTO OajaHca;

— C y4acTheM KOMIUIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AJIFOMHUHUS).

2. 3ajaum Ha pacuer
KOJIMYE€CTBECHHBIX
XapaKTepUCTHUK MPOAYKTa
pEaKIuu COeTMHEHHS; MAaCCOBOM
WM 00BEMHOM JIOJIM BBIXO/1a
MPOJIYKTa PEAKIIUU COSTMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHEIX OTHOIICHUI Ta30B;
KOJIMYSCTBCHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIECTB U MPOYKTOB PEaKIINU;
Macchl (00beM, KOJIMYECTBO
BEIIIECTBA) MPOJYKTA PEaKIInH,
€CIIM OJTHO M3 BEIIECTB JJAHO B
BHJIC PaCTBOPA C ONPEeIeIICHHON
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEIECTBA.
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Monyas / Paznen
/ Tema

PesynabTaT 00yuenunst

OueHo4YHbIC MepONIPUATHS

OK

2.2

DICKTPOTUTHYCCK
asi JUCCOLMALS U
WOHHBIA 0OMEH

CocTaByIATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4acTUEM HEOPraHUYeCKUX
BEIIIECTB

1. 3aganus Ha cocTaBiieHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxuil ¢ y4uacTueM OKCHJIOB,
KHCJIOT, OCHOBAHWUM U COJIEH,
MOHHBIX PEaKLUN TUAPOIN3a
COJIEHN, YCTAaHOBJIEHUE
WU3MEHEHUSI KUCIIOTHOCTH CPEIBI.
2. JlabopaTopHas pabora
«Peakuuu ruposinsa.

OK 01

Paznen 3.
Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellleCTB

HcciaenoBarb cTpoeHue u
CBOlicTBa
HEOPraHu4ecKuXx BellecTs

KonTpoasHnasi padora
«CBoiicTBa HEOPTAHHUYECKHX
BeLeCTB»

3.1

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccudunuposarts
HEOPraHUYECKHE BEIIEeCTBa
B COOTBETCTBUU C HX
CTpOEHUEM

1. Tect «Homenknatypa u
Ha3BaHME HEOPTaHUUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBIICHUE XUMUYECKOM
bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3aj1a4um Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeIMHEHMST) B
MoOJIeKyJe (CMECH).

3. IlpakTuyeckue 3a1aHus 10
KJIacCU(UKallM1, HOMEHKJIaType
U XUMUYECKUM (popmyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTHyeckue 3aaHus Ha
ONpPEAEIIEHNE XUMUYECKOU
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BUa XMMHUYECKON
CBSI3M U TUIA KPUCTAJUINYECKON
PEIIEeTKH.

OK 01

3.2

dusuko-
XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THAPOKCUIOB U

OK 01
OK 02
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
BELICCTB OT CTPOEHUS aTOMOB U CoJIe».

MOJIEKYJI, & TAKXK€E THIIA 2. 3ajaHus Ha COCTaBJICHUE

KPUCTAJLINYECKON PEIIETKN |ypPaBHEHUM XUMUYECKHUX
peaxKuuil C y4acTUEM IPOCTBIX U
CJIOKHBIX HEOPraHUYECKHUX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHHUS.
3. IlpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JTaboparopnas paboTa
«CBOMCTBa METAJJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHUYECKHUX BEILECTB B [ XUMUYECKUX PEAKIUH C K 1.1
3HaueHue u OBITOBOM 1 y4acTUEM HEOPraHUYECKUX
MIPUMEHEHNE B IIPOU3BOICTBEHHOU BELIECTB, UCIIOJIB3YEMBIX I UX
ObITY U Ha NeSITEIbHOCTH YEJIOBEKA UX |UJIEHTU(PUKALIUU U
MIPOU3BOJICTBE (U3UKO-XUMUYECKUMHU IIPOMBIIIJIEHHBIX CITIOCOOOB

CBOMCTBaMH [IOJIy4YEHMUS.

4 |Pa3nen 4. HccnenoBarsb crpoenue u |KonrposabHas pabora
Crpoenne n cBoiicTBa opranuyeckux |«CTpoeHue u cBOHCTBa
cBoOiicTBa BellecTB OPraHu4eCKHX BelecTB
OPraHNu4YecKHX
BeLIECTB

4.1 |Knaccuduxanus, |Knaccupunuponatsb 1. 3apanus Ha cocTaBiieHUE OK 01
CTPOECHHE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OPraHMYeCKHUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUH 110 TPUBHUATIBHOU
OpPraHUYECKUX CTpPOEHUEM WIM MEXAYHApOIHON
BELIECTB CHUCTEMATUYECKOU

HOMEHKJIAType.

2. 3aIlaHI/IH Ha COCTAaBJICHUC
IMMOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (OpMYIT
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Monyas / Paznen
/ Tema

PesynabTaT 00yuenunst

OueHo4yHbIC MEpONIPUATHS

OK

OpraHUYEeCKHUX BEILECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ajayu Ha onpeeeHue
npocreiiei GopmMyIibl
OpraHUYeCKON MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOI'O COCTaBa

(8 %).

4.2

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcranaBiuBaTh
3aBUCUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpaBHEHUN XUMHUYECKUX
peakumii ¢ yuacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBaHUU UX COCTaBa U
CTpOCHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINAX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JIAHHBIX peaKLIHi 1
T€HETUYECKOU CBS3U
OpraHUYEeCKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHsble 3ama4u 1Mo
YPaBHEHUSIM PEAKILUM C
Y4aCTHEM OPTaHHUYECKUX
BEIIECTB.

4. JIabopartopHas paboTa
«[lonyuenue sTuneHa u
H3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILIECTBA B
AKU3ZHEESITEIIbHOC
TH YEJIOBEKa.
[IpousBoacTeo u
MIPUMEHEHHE
OpTraHUYECKUX
BEIIIECTB B
MPOMBIIIIICHHOCTH

OO0O0CHOBBIBaTh 3HAYECHUE U
MIPUMEHEHHE OPTraHNYeCKUX
BEIIECTB B OBITOBOU H
MIPOU3BOJICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA NX
(bU3UKO-XUMUIECKUMHU
CBOMCTBaAMH

ITpakTHKO-OPHEHTHPOBAHHBIE
3aJJaHUs 110 COCTABIICHUIO
XUMHUYECKUX PEAKLIUN C
y4acTHUEM OPTaHUYECKUX
BEULIECTB, UCIIOJIb3YEMBIX I UX
UACHTUPUKAIUH B OBITY U
MPOMBIIIJIEHHOCTH.

OK 01
OK 02
K 2.1
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
5 [Pa3nmen 5. HccaenoBars paBHoBecre |KontpoJsbHasi padora
Kunerudeckne U (M CKOPOCTh XUMHUYecKHX |«CKOPOCTH XUMHYECKOM
TepMOJANHAMMYEC | peakuuii peakIuH U XHMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuit

5.1 |Kunernueckue Wccnenosats BIusgHNE 1. JJaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpAIlUU BEIOOD: OK 02
IIPOTEKAHUS pearupymomux BemecTB 1 |— «OmnpeaeneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIEPATypbl HA CKOPOCTh |CKOPOCTU PEAKIIUU OT
peakuuit XUMHUYECKHUX PEAKIUM KOHIICHTPALUU pearupyrommx

BEILIECTBY;

— «OmnpezneneHue 3aBUCUMOCTH
CKOpPOCTHU PEaKLUU OT
TEMIIEPATYPbI».

2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHayn3 (paKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKOHN pEaKLItu.

5.2 |Tepmomunamuyec |MccnenoBarh BIHUsIHHEE 1. 3agauu Ha pacuers! TermoBsix |OK 01
KHe M3MEHEHHUs KOHUeHTpauuu |3hdexToB xumudeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPEIbl U |M ONPEEIICHNE TUIIA pEaKLIuU
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(110 TerioBoMy 3(hdeKTy: 3K30-
XUMHYECKHUX XMMHUYECKOIO paBHOBECHUS  |M SHIAOTEPMHUYECKHUE).
peaxkuui. 2. IIpakTUKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJlaHUs Ha IPUMEHEHHE
XAMUYECKHAX npunnuna Jlelllatense pis
peakuuit HaXO0X/ICHUS HallpaBJICHUS

CMEIIIeHHS PaBHOBECHSI
XUMHUYECKOHN pEeaKlIUU U aHAIIN3
(bakTOpOB, BIUSAIOLUINX HA
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«V3yueHne BIUSHUS PA3INYHBIX
(akTOpOB Ha CMEIIEHUE
XMMHUYECKOTO PABHOBECHUSD.

6 |Pa3mex 6. HccnenoBars nucnepcunie | KontpoabHas padora mo reme

JAucnepcHbie CHCTEMBbI «JlucnepcHbie CUCTEMbI»
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
CUCTEMBI
6.1 |JducnepcHbie Paznuuate ucTUHHBIE 1. 3agaum HA IPUTOTOBJICHHE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUHBIE pacTBOpOB. OK 02
(hakTophI KX pacTBOpHI U 2. [TpakTuko-opuentuposannbie [[1K 3.1
YCTOWYHBOCTH rpyOOIUCTIEPCHBIE CUCTEMBI | pacueTHBIC 3a1aHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIOJIb3YeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOU
JIESITEIbHOCTH YeJIOBEeKa.
6.2 |UccnenoBanue HccnenoBath Gusuko- JlaGopaTtopHnast pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOICTBA BBIOOD):
TMCTIEPCHBIX pa3IMYHBIX BUOB — IIpuroToBieHne pacTBOPOB;
CHCTEM JIMICTIEPCHBIX CHCTEM — HccnenoBanne IUCHIEPCHBIX
CHUCTEM.
7 |Pa3pmen 7. Hccaenosarhb cBoiicTBa
KavecTBeHHble |OpraHu4YecKHuX U
peakuuu HEOPraHUYeCKHX BellecTB
o0HapYy:KeHUs € UCN0JIb30BAHUEM
OpPraHNuYecKHX U |KaYyeCTBEHHBIX pPeaKIuii
HEOPraHUYeCcKuX
BellecTB
7.1 |O6HapyxeHue Hccnenosath 1. JJaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KAaueCTBEHHbIE PEAKIINU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTUYECKHE PEaKIIuu
AHHOHOB kaTuoHOB [-VI rpym;
— AHAJIUTUYECKUE PEAKIIUU
aHHOHOB.
2. IlpakTryeckue 3a1aHus Ha
COCTaBIICHUE YpaBHEHH
peakiuii oOOHapy>KEeHHS
kaTtuoHoB [-VI rpynn u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOMH popmax.
7.2 |O6HapyxeHHE UccnenoBath 1. JlabopaTtopHas padora (Ha OK 01
OpraHUYEeCcKuX KayeCTBEHHbBIE pPEaKIH BHIOOD):
BEIIIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiuu Ha
OTIENBHBIX OTIENFHBIX KJIACCOB OTJIENIbHBIE KIIACChI
KJIaCCOB C OpPraHWYECKHX BEIECTB;
HACTIOJTb30BAHUEM — KauecTBeHHBII aHAIU3
KaueCTBEHHBIX OpraHUYECKUX COCTUHEHUH 1Mo
peakuuit (GyHKIIMOHATIBHBIM TPYIIIaM.
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
2. [IpakTrueckue 3a1aHus Ha
COCTaBJICHUE KAYECTBEHHBIX
peakmuii oOOHapyKEHUS
OpraHUYECKUX COCIMHCHHI.
Il |[IpuknaaHoii MogyIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3ammura Keiica (¢ yuerom
XuMmus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
OH 1eAATEJHLHOCTH |eATeJHLHOCTH YeJ0BeKa C
YyejI0BeKa MO3HUIINIi DKOJIOTNYEeCKOM
0€30IaCHOCTH
Xumus B 06Ty 1 |OLIEHHUBATh MTOCIEACTBHS Keiic (c yuerom Oymymieit OK 01
MIPOM3BOJICTBEHHO OBITOBOM U po¢eCCHOHATBHON OK 02
U IEATEIIbHOCTH  |ITPOU3BOJICTBEHHOMU JIeATETLHOCTH) OK 04
yeJoBeKa JIeATSIIFHOCTH UenoBeka ¢ |Bo3MokHBIE TEMBI KEHCOB: OK 07
MO3UIUN YKOJIOTHUECKOU 1. Iloremrenue KiimMaTa u IIK 1.1

0€e30I1aCHOCTH

BBICBOOOXKJICHHE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.

2. Bynyuiie maTepuansl AJis
aBHa-, MallIMHO- U
prUOOPOCTPOCHHUSI.

3. HoBrle maTepuaisl Aiis
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MPErnaparoB.
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