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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
crenuanbHOCTH . 20.02.02 3awuma ¢ upe3ebluaiinblx CUMYyauusax.

Tpy0eMKOCTh AMCUUIUIMHBI «XUMHUS» COCTaBiseT /8 uaca, U3 KOTOpeIX 71 dacoB—
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
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKa» pealin3yeTcsl Ha MaTepualie KeHCOB, CBA3aHHBIX C
HKOJIOTMYECKON 0€30I1aCHOCThI0O U OLIEHKOW MOCHEACTBHM OBITOBOM M IPOU3BOJACTBEHHOM
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 MPOTEKAHHs XMMHUYECKHX IPOIECCOB U
SBIICHUI B OKPYXAWOIIEH cpene, IEeNOCTHOM HayYHOH KapTHHBI MHUpPa, B3aUMOCBSI3U H
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTH yMeHHs NPOBOAUTH PACUETHI MO XMMHYECKUM (GOpMyIaM U YpaBHEHHSM
XUMHYECKMX PEaKIMW, IUIAHUPOBaTb W HHTEPIPETUPOBATh  PE3YJIbTaThl XUMHUYECKUX
IKCIIEPUMEHTOB,

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

4) pa3BuTh yMEHMS aHANM3UPOBATh, OLEHUBATh, HPOBEPATh HA JOCTOBEPHOCTh U
0000maTer HHPOPMAITUIO XUMAYECKOTO XapaKTepa U3 Pa3IndHbIX UCTOYHUKOB;

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

6) chopmupoBaTh TOHMMAHME 3HAUMMOCTH JOCTWKEHMH XHMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATILHON U MTPOU3BOJICTBEHHOM cep.

1.2.2 Tlnanupyemble pe3yJbTaThl 0CBOECHHS 0011€00Pa30BaTeIbHON AUCHUIIMHBI B
cootBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO



Koa n
HAaHMeEHOBaHHeE
GopmMupyembIx
KOMIIeTeHIInii

I[Inanupyemble pe3yjbTaThl 0CBOECHHS
AUCHUILIUHBI

O01mue
1

JAucuunimHapHbie
2

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npoeCCHOHATEHO
¥ 1esITeNbHOCTHU
MPUMEHUTEIIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPYyAY, OCO3HAaHHE ILIEHHOCTH MAaCTEpCTBa,
Tpyaoooue;

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

-  HWHTEpPEC K pa3nuuHbIM cdepam mpodeccroHaTbHON
JIeSITCIILHOCTH,

Osianenue YHHUBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOTHYECKHE JelCTBHS.

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

- YCTaHABIMBATh CYIIECTBEHHBI MPHU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHUS, Kitaccudukau u 00001IeHus;

- 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 AeITEIbHOCTH,

- BJIAJIETh CUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOITOJIATalONIUE TOHATUA (XUMHUYECKHUU DJIEMEHT, aToM,
SIIEKTPOHHAsE 000JI0YKa aroma, s-, P-, d-3JeKTpOHHbBIE OpOHTaIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHbIA O0bEM, YIJIEPOIHBIN
cKener, (yHKIMOHAJIbHAS  Tpymma, paaukais, H30Mepus,
M30MEpbI, TOMOJIOTMYECKUH psil, TOMOJIOTH, YTIIEBOAOPOJHI,
KHCIIOPOJI- W a30TCOJACPIKAIINE COSAMHEHUS, OWOJIOTHYCCKU
aKTUBHBIC BelIecTBa (YIJIEBOABI, JKHUPBI, OENKH), MOHOMED,
MoJuMep, CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKas pEIIeTKA, THUIbl XHUMUYECKHUX
peakuun (OKHCITHTENIbHO-BOCCTAaHOBUTEIBHBIC, 9K30- u
OHAOTEPMUYECKHE, PEAaKIMd HWOHHOTO O0OMEHa), pacTBOD,
AJIIEKTPOJIUTHI, HEDJIEKTPOJIUTBHI, JNIEKTPOIUTHYECKAS
JTUCCOITUAITHS, OKHCIINTCIIb,  BOCCTAaHOBUTECID, CKOpOCTh
XUMUYECKOW pEaKIMK, XHMHUYECKOe pPaBHOBECHE), TCOPHUU U
3aKOHBI (TEOPHs] XMMHUYECKOTO CTPOEHHUS OPTaHMUYECKHUX BEIECTB
A.M. BbytnepoBa, Teopus 3JEKTPOJIUTUYECKON JIHCCOLMALINU,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3BIK XUMUH,
(haKTOJIOTUYECKHE CBECHHUS O CBOMCTBAaX, COCTaBe, MOJIYICHUH 1
0€30MacHOM HCIOJB30BAaHUU BAKHEHIINX HEOPTaHWYECKUX U
OpPTaHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKON AESITETbHOCTU
YeJIOBCKA,

- YMETb BBISIBIISATh XapaKTEPHbIE MPU3HAKHA U B3AMMOCBSA3b




- 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;

- aHaJM3UpOBaTh IOJYYEHHBIE B XOJE€ pELICHUS 3aJauu
pe3yabTaThl, KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

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

- yMEeTh HMHTETPUPOBATh 3HAHUS M3 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  XMMHUYECKHMX  3HAHUW C  MOHATUSAMH U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb UCHOJIb30BATh HAUMEHOBAHUS XUMUUYECKUX COCIUHEHUMN
ME¥KIYHApOAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMUH
W TPUBHUAIBHBIE HA3BaHUS BAXKHEHIIMX BEIIECTB (ITUJIEH,
alleTUIIeH, IHLIepuH, GpeHon, Gopmanpaerus, yKCycHas KICIOTa,
[JIMLWH, YrapHbld ra3, YIJIEeKUCIbIM Tra3, aMMMakK, ramieHas
W3BECTh, HETallleHAs W3BECTh, NHUThEBasA COJA U APYTHX),
COCTaBIATh  (OPMYJBI HEOPTAHMYECKUX U  OPraHUYECKUX
BEILIECTB, YpPaBHEHUS XHUMHUYECKUX PEAKIUH, OOBSACHATh HX
CMBICJI; TIOATBEPKAATh XapAKTEPHbIE XUMHUUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOLIUMHU JKCIEPUMEHTAMH U 3alMUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- yMeTh yCTaHABJIMBAaTh IPUHAIIEKHOCTh  H3YYEHHBIX
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OINPEAEIICHHBIM
KJIaccaM M IpynIiaM COCIMHEHUM, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIIME CBOWCTBA; OMPENECIATh BUAbl XMMHUYECKHUX CBSI3EH
(koBasieHTHAsi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX  PEHIETOK  BEHIECTB;  KJIAcCU(UIIUPOBATH
XMMHUUYECKHE PEAKIUU;

- chopMHpOBaTh TIPEACTABICHHUSA: O MaTEPUATHLHOM E€IWHCTBE
MHpPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUI PUPOBI; O
MECTE€ U 3HAYEHUHU XUMHUH B CHCTEME €CTECTBEHHBIX HAYK WU €€
ponu B O0eCreueHUN yCTONYHMBOTO Pa3BUTHs YEJIOBEUECTBA: B
pelIeHnr MpoOJIeM SKOJIOTHYECKOH, JHEPTeTUUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBL, CO3JaHUU HOBBIX
MaTeprasoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTIeUeHUN




pPalMOHAIBHOTO MIPUPOIOTIOIBE30BaHMS, B
(OpMHPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYphl YeJIOBEKa, a
TaK)K€ SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
37I0pPOBbIO U IPUPOAHOM Cpelie;

- BJIAJIETh CUCTEMOW XHMHUYECKHX 3HAHHUM, KOTOpPAsl BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS  (JIONOJIHUTEIBHO K CHCTEME

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

MOJIIpHAs KOHIICHTpAIUs, CTPYKTypHas (opmyra, u30MepHs
(cTpykTypHasi, reomerpuyeckas (IMC-TpaHC-U30MEPHs), THUIIbI
XUMHUYECKUX peakiuii (roMo- U TeTeporeHHble, OOpaTUMbIE U
HeoOpaTUMbIe), pacTBOPbI (MCTUHHBIE, JHUCIIEPCHBIE CHUCTEMBI),
KPUCTAJIOTUAPATHI,  CTENEHb  JUCCOIMAIMM,  AJIEKTPOJIU3,
KPEKUHT, PU(POPMHUHT); TEOPUHU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PECHUYCCKUE 3HAHMS, JICKAIIHNEe B OCHOBE MOHHMAHHUS
NPUUYMHHOCTY UM CHUCTEMHOCTH  XMMHYECKUX  SIBIICHH,
COBpEMEHHbIE TPEJCTABICHUS O CTPOSGHUU BellecTBa Ha
aTOMHOM, MOJIEKYJISIPHOM U  HAJMOJEKYISPHOM  YPOBHSIX;
MPEJICTAaBICHUSI O  MEXaHW3MaX  XHMHYECKUX  PEaKIIHi,
TEPMOJUHAMHYCCKHX W KHHETHYCCKHX 3aKOHOMEPHOCTIX HX
MPOTEKaHUsA, O XUMHYECKOM paBHOBECHM, JHUCIEPCHBIX
cucTeMax, (PaKTONIOTUYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBe,
MOJIyYeHUH ©  OE30MacHOM  HCIIOJIb30BAHUU  BAKHEUIITUX
HEOPTaHMYECKUX M OPraHWYeCKUX BEMIECTB B OBITY U
MPAKTUYECKOW  JICATEIPHOCTH 4YeJIOBEKa; OOIMX HAYYHBIX
NPUHIIMIIAX ~ XUMHYECKOTO  TPOM3BOJACTBA (Ha  mpuMepe
MPOU3BOJCTBA  CEPHOM  KHCIOTHI, aMMHaKa, METaHoJja,
nepepaboTku HeDTH);




- 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) IPOJYKTA pEAKLHUH, €CIH OJHO U3
HCXOJIHBIX BEIIECTB JaHO B BMJE PAacTBOpa C OIpeesIeHHON
MaccOBOM J10JIell paCTBOPEHHOI'0 BELIECTBA WM JIaHO B U30BITKE
(uMeeT mpuMecH); pacyeTbl MAcCOBOM WM 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 ~ XMMHYECKHX  3HAaHUH C  TOHATHSAMH U
NpPEJCTaBICHUAMHU JPYIUX MPeAMETOB Juid 0ojee OCO3HAHHOIO
MOHUMAaHHS U OOBSICHEHHS CYITHOCTH MaTEPUATBHOTO €IMHCTBA
MHUpa; HUCIHOJb30BATh CHUCTEMHBIE XHMHYECKHE 3HAHUS IS
OOBSICHEHUSI U  TPOTHO3MPOBAHUS  SIBJICHUH, HMMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOY;




- YMETb UCNOJIb30BaTh HAMMEHOBAHNSA XUMUYECKUX COCINHEHUN
ME¥KIYHAapOAHOTO COK3a TEOPETUUECKON M MPUKIATHON XUMHUH
Y TPUBUAJIBHBIE HA3BAHUS BEILECTB, OTHOCAIIUXCSA K U3y4YCHHBIM
KJJacCaM OpIraHMYECKUX U HEOPraHWYECKUX COCAMHCHMI;
HCIIOJIb30BATh XHUMHYCCKYHO CHUMBOJIMKY Ui COCTABJICHUSA
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 puMepe
THAPOKCOKOMIIJICKCOB IIMHKA H aJ'IIOMI/IHI/ISI); MMOATBECPKIAATH
XapaKTCPHBIC XUMHNYECKHUEC CBOICTBa BCIICCTB
COOTBETCTBYIOLIMMU JKCIEPUMEHTAMU U 3alUCSAMHU YPaBHEHUI
XUMUYECKUX PEAKIUH;
- yMeThb KJIacCU(UIMPOBATh HEOPraHWYECKUE U OpraHUYecKHe
BCIICCTBA U XHUMHYCCKHUE PCAKIIMU, CAMOCTOATCIBHO BBI6I/IpaTI>
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; YIJIEBOJOPOJbI, MPOCTBIE H(PUPBI, CHOUPTHL, (HEHOJIHI,
aJIbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIE 3(DUPHL,
JKHUPBI, YIIIEBOJIbI, aMHUHbI, AMUHOKUCIIOTHI, OCJIKH);
- NPUMEHATH 3HAaHHUS O COCTAB€ M CBOMCTBAX BEILECTB MJIA
JKCIICPUMEHTAJIBHOM ~ IMPOBEPKU  TUIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX pEaKuuid U
IIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYHICCTBIICHNUS,
- YMETh IIOATBEPKIATh Ha KOHKPETHBIX MpPHMEpax XapakTep

10



3aBHCHMOCTH  DPEAKIIMOHHOW  CIOCOOHOCTH  OpPraHUYeCcKHX
COCMHEHUN OT KpPAaTHOCTM M THUIA KOBAJECHTHOW CBS3H,
B3aMMHOT'O BJIUSIHUSI aTOMOB W TPYIIl aTOMOB B MOJIEKYJaX; a
TaK)XKe OT OCOOCHHOCTEH peaau3aliKl Pa3IuYHbIX MEXaHH3MOB
MPOTEKaHUS PEaKIUi;

- YMETh XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y)KJI€HHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
sanemeHtoB 1 - 4 mepuonoB Ilepuommueckoit 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 HHPOPMAIIHH,
nH(GOPMaLMOHHON 06€30MaCHOCTH JTUYHOCTH;

- yMETb  CaMOCTOSITENIBHO  IUIAHUPOBATb U INPOBOJUTH
XUMHUYECKUNA SKCIIEPUMEHT (IIOJyYEHUE M M3YyYEHUE CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB, KAaueCTBEHHbBIE
peakuuu YIJI€BOJOPOIOB pa3IMYHBIX KJIACCOB "
KHCJIOPOJCOAEPKAIUX ~ OPraHMYECKHX  BEILECTB, PpEIICHHE
HKCIEPUMEHTAJIBHBIX 33a4 110 PaclO3HABAHUIO HEOPTaHUYECKUX
Y OpPraHMYECKUX BEIIECTB) C COOIIOACHUEM ITpaBUil 0€30I1aCHOIO
oOpallleHusl C BeUlecTBaMH U JIAOOpaTOpHBIM 00OpYyIOBaHHUEM,
dopMynupoBaTh LE€IM  HUCCIENOBaHMS, IPEIOCTaBIATH B
pa3nu4yHOl (opMe pe3ysbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATbh UX JIOCTOBEPHOCTH;

- YMETb OCYILLECTBIISITH LIEJICHANPABICHHBINA TOUCK XUMHUYECKON
uHGOpPMALlMU B PA3IUYHBIX MCTOYHUKAX (HaydHas M y4yeOHO-
Hay4Has JMTepaTypa, Cpe/lcTBa MacCOBOW HH(OpPMAalUHU, 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
SBJIGHUN TPUPOABI, HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKax H
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, CaMOCTOSITEIbHOCTH

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

‘(1) coBMeCTHAs JeITEeJbHOCTD.

- YMETh TUIAHUPOBATH W BBHITIOTHATH XUMHUYECKHA IKCIEPUMEHT
(mpeBpartueHus
MOJIydeHHE JTUJICHA U M3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peakiMM Ha aIbACTHIBI, KpaxMal, YyKCYCHYIO KHCIOTY;
JeHaTypanuss O€JIKOB TpU HarpeBaHWH, IIBETHBIC PEaKIMU
OENKOB; TPOBOAWTH PEAKIMM HOHHOTO OOMEHa, OMpEICINATh

OpraHu4eCKuUuXx BCHICCTB IIpW  HarpCBaHHU,

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

AHHOHBI,
3a7a9u

Ha KaTHOH aMMOHHA; PCIIaTb OJSKCIICPHUMCHTAJIbHDBIC

- MOHUMAaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMaHIAHON U
MHAUBUAYaAJIbHON paboThI;
el

U KOOPIHWHUPOBATH

- IPUHUMATDb COBMECTHOI JACATCIIBHOCTH,

OpraHN30BBIBATh JNEUCTBHSL 10 €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JCHCTBUM, pacHpeaciarh
pOJIM C Y4ETOM MHEHUH y4aCTHHUKOB OOCYXJaTh pPe3yJIbTaThl

COBMECTHOH paboTHhI;

- KOOPJAMHUPOBATh M  BBINIONHATH PabOTy B  YCJIOBUSX
peabHOrO, BUPTYaJILHOTO 51 KOMOWHHUPOBAaHHOTO
B3aMMOJICUCTBUSI;

- OCYIIECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEJACHUE B
CUTYyalHUsIX,
BOOOpakeHue, ObITh MHUITUATUBHBIM

pa3IMYHbIX IOpOSBISATE  TBOPYECTBO U
OBgJ1ajieHNe YHUBEPCAJIbHBIMM PeryissTHBHbBIMH
AeHCTBUSIMU: NPHUHSITHE ceOsl U IPYTUX JIIOJIei:

- 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

JPYToTro 4elIOBEKa,

mo temam "Mertamiel" u "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
IIPOLIECCOB  Ha
COCTOSTHUE TPUPOJHOW U COLHUATIBHOW Cpelbl, OCO3HAHUE

BIUSHUS  COLMAIBHO-2KOHOMHYECKHUX
[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 COOJIFOAaTh TpaBHJa IKOJIOTHYECKH IIeJIECO00Pa3HOTrO
OepexKIIMBOTO AKTUBHOE  HENpUATHE  JCHCTBMM, IPUHOCAIIMX  BPEX | IOBEICHUS B OBITY W TPYIOBOW JACSITEIBHOCTH B IEIAX
IIPOU3BOJCTBA, OKPY’KaloIlleH cpeae; COXPAaHEHHUsI CBOErO0 3/I0POBbSI M OKPYXKAIOIIEH MPUPOIAHOM
3¢ HeKTHBHO - YMEHHE MPOTHO3UPOBATH HEOIArOPUATHBIE SKOJOIMUECKUE | Cpelbl; YYHUTBIBATH OMACHOCTh BO3JCHCTBHS Ha JKUBBIC
JIECTBOBAThH B IOCIIEACTBHs IPEANPUHUMAECMBIX NCUCTBUM, INPENOTBPAILATh OPraHU3Mbl  ONPEICICHHBIX  BEIIECTB, IOHHUMAas  CMBICI
YpE3BBIYANHBIX ux; MOKa3aTelsl MpeaeIbHON JOIyCTUMON
CUTYaLUsIX KOHIIEHTPALHH;
- pacuIMpeHue OmbITa AESATEIbHOCTH 3KOJIOTUYECKON - YMETh IPOTHO3UPOBATH, AHAIIU3ZUPOBATH U OLEHHUBATH C
HaIpPaBJIEHHOCTH; MO3UIUI DKOIOTUYECKONW O€30MacHOCTH TOCIENCTBUS OBITOBOI
- OBNIQJICHHE HABBIKAMU y4eOHO-UCCIEA0BATEIbCKOM, MU IPOU3BOJCTBEHHOW [JEATEIIbHOCTH YEJIOBEKA, CBSI3aHHOU C
MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH; nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJYUYCHHbBIC 3HAHUS JIJIS
MPUHATHS TPAMOTHBIX pEIIEHWH TPoOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMUEH;
- yMETh OCO3HaBaThb OINACHOCTh BO3JACHCTBHS HAa JKUBBIE
OpPraHu3Mbl  ONPEJECIEHHBIX  BEHIECTB, IMOHUMAas  CMBICI
MoKa3areysi MNpeNeabHOM  JOMYyCTUMOM  KOHLIEHTpaluu, |
MOSICHATh ~ HAa  MPUMEPax  CIOCOObI  yYMEHBIIGHUS U
MPEIOTBPALLEHUS UX BPEAHOTO BO3IAEHCTBUS Ha
OPraHu3M Y€eJIOBEKA.
I1K1.3 B yacTu Tpya0BOro BOCIMTAHUSA: - BJIAJETh CHUCTEMOM XUMHAYECKUX 3HAHUU
BBINOMHATE ACHCTBHA | - TOTOBHOCTH K TPYZy, OCO3HaHHME LIEHHOCTH MAacTepCTBa, | (BHICOKOMOJIEKYIISIPHBIC COCJIMHEHUH, KpHUCTaInyecKas
IO MPOBCIICHAIO Tpya0TI00HE; peleTka, THNBl XHMHYECKUX  peakimii  (OKHCIUTENhHO-
ABapHHHO- - TOTOBHOCTb K aKTUBHOM JEATCIILHOCTH TEXHOJIOIMYECKOM U | BOCCTAHOBHTEIBHBIC, JK30- M OJHIOTEPMHUYECKHE, PEaKIUU

cracaTeNbHBIX paboT
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MIPH JIOKATH3AIAH U
JTUKBHJIAIIUH TIPOJINBOB
WM BBIOPOCOB
OITACHBIX XUMHUYECKUX
BEIIIECTB.

COHH&HBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH HHUIUUPOBATD,

IJIAHUPOBaTh M CAMOCTOSTENIbHO  BBIMIOJIHATH — TaKYIO
JIeSATeTbHOCTb;
OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO3HABATEJIbHBIMH J€HCTBUSIMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOATENbHO (OpPMYIHpPOBATH W aKTyalU3UPOBATH
po0JieMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- YCT@HABJIMBATh CYNICCTBCHHBIM MPH3HAK WJIA OCHOBAHHSI
JUISL CpaBHEHUS, KilacCU(UKAIUK U 0000IICHHMS;

- ONpENeNATh LEId JACITCIbHOCTH, 3ajaBaTh MapaMETpPhl H
KPUTEPHUHU UX TOCTHIKCHHUS;

- BBISBIITH

3aKOHOMEPHOCTH W  IPOTUBOpEYUsi B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTHUBBI B  JI€SITEIBHOCTh, OLCHHBATH
COOTBETCTBUE PE3YJbTATOB  LENSAM, OLEHHUBATh PHUCKHU
IMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaThb  KPEaTUBHOE  MBILUIEHUE NPU  PEUICHUHU

YKU3HEHHBIX TIpoOiieM
0) 0a30BbIe HCCIEI0BaTEIbCKUE TeHCTBUS:

- BIAJICTh  HAaBBIKAMH  Y4eOHO-HCCIICIOBATEILCKOW U
IIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Npooiem;

- BBISIBJISITh HpI/I‘—II/IHHO-CHe}ICTBeHHBIC CBs3H nu
aKTyaJ'II/ISI/IpOBaTB 3a)1aqy, BBIIBUT'AaThb FI/IHOTe3y ce peHIeHI/ISI,
aprMeHTBI JJISL

YTBEPKJICHHM, 3a1aBaTh NapAMETPbI U KPUTEPHUH PELICHUS;

HaXOJIUTh JI0Ka3aTeIbcTBa  CBOUX
- QHAIM3UPOBATh TMOJYYEHHBIE B XOJC PEIICHUS 3aIa4du
pe3ynbTaThl, KPUTHYECKH OIICHUBATh HX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- YMEeTh  MEPEHOCUTh MO3HABATEIIbHYI0 U

MMPAKTUYCCKYIO obnactu KUBHEACATCIIBHOCTH,

3HaHHUA B

MOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI,

AIEKTPOJINTUYECKAS Jaucconuanus, OKHUCIJIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XMMUUYECKOW PEaKIMH, 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.
BbyrnepoBa,  Teopuss  SIEKTPOJIMTHYECKOM  JUCCOIMALUH,
nepuonnueckuil 3akoH [[.1I. MeHnneneeBa, 3aKkOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK XHMUH,
(akTOJIOrMYECKrEe CBECHUSI O CBOMCTBAX, COCTABE, IIOJIYYEHUU U
0€30MacHOM HCIOJB30BAaHUU BAKHEHIIMX HEOPraHUYeCKUX U
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU
YeNI0BEKa;

- chopMHUpOBaTh NPEACTABICHUS: O MaTepUaIbHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUM TIPUPOJIBIL; O
MECT€ M 3HAYEHUM XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOeCreueHUH yCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA: B
peIIeHrH mPoOJIEM HKOJIOTHIECKOM, IHEPTeTUIECKON 1 MUIIEBON
0€30MacCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECTICUCHUH

- BJIAJIEThb CUCTEMOM XMMHMUYECKUX 3HAHUW, KOTOpas BKIIIOYAET:
(dakToNOrMUeCKre CBEACHHSI O CBOMCTBAX, COCTABE, MOTYYCHUU U
0€301acCHOM HCIIOJIb30BAaHUHM BaKHEUIIIUX HEOPTaHUYECKUX |
OpTraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
yeJioBeKa;  O0IuX XHUMHYECKOTO
MPOM3BOJICTBA (HAa TpPHUMEpPE MPOM3BOACTBA CEPHOW KHUCIOTHI,

aMMHaKa, MeTaHoJa, mepepaboTKu HeTH);

HAay4YHBIX IMpUHOHUITIax

- IIPUMCHATHL 3HAHHA O COCTABC U CBOMCTBaX BCIICCTB JIA
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- yMeTb HMHTETPUPOBATh 3HAHUSA 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:

- BJIIAJACTh HaBbIKaMH MOJIYYCHUA

YHUBEPCAJIBHBIMH y4eOHbIMHU

uHpOpMALIUK W3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIECTBIISTH

MOWCK, AaHallu3, CHUCTEMAaTH3alMi0 U  HHTEPIPETALUIO
uH(pOpMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;
- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH

Y CaMOOIIPEIEIICHHUIO;
-OBJIa/ICHUE HaBBIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM U COLMATIBbHOM IESTENIbHOCTH;
OBjaaaenue
JeHCTBHSIMM
a) COBMECTHAs AeATEeJLHOCTD.

- TIOHMUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M

YHUBEPCAJIBbHBIMU KOMMYHHUKATHUBHBIMH

UHAUBUAYaJIbHON paboThI;

- IPUHUMATh LEH COBMECTHOM NESTENIBHOCTH,
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 5 KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

= OCYHICCTBJIATH IIO3UTHUBHOC CTPATCTHYCCKOC IMOBEACHHEC B

AKCIIEPUMEHTAJIbHOW  NPOBEPKU  THUIIOTE3  OTHOCHUTEIBHO

3aKOHOMEPHOCTEH IIPOTEKaHUs XUMHUYECKUX pEakuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- BJAQJETh CHUCTEMOM 3HAHUK O METOJAX HAYYHOI'O MO3HAHUS
SIBJIEHUW TIPUPOABI, UCIOIb3YyEMBIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMH NPUMEHATh 3TU 3HAHUS NPU IKCHEPUMEHTAIBHOM
HCCIICIOBAHUU BEIIECTB M IS OOBICHEHHUS XMMHUYCCKHX
SIBIICHUH, HMECIOIIHNX NpUpoAe MNPaKTUUYECKOH

JeITEeILHOCTHU YE€JI0BEKA U B IOBCETHEBHOM KHU3HU,

MECTO B

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

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

u XHUMHUYCCKUX

- UCIIOJIB30BAaTh CUCTEMHBIC XUMHWYCCKHUC 3HAHUS IJI TPUHATHUA
pCHIeHI/Iﬁ B KOHKPETHBIX XMU3HCHHBIX CHUTYyAIlMAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

CaMOCTOSITENIbHO ~ IUIAaHUPOBAaTh U
OKCIIEPUMEHT C  COOJIOJIEHUEM
Oe3omacHOro oOpalleHusi ¢ BeUlecTBaMH M JIaOOpaTOPHBIM
obopynmoBanueMm,  (HOpMyIUpOBaTH  IENH  HMCCIETOBAHUSA,
NPEOCTABIISATh B PA3IUYHON (opMe pe3ynbTaThl 3KCIIEPUMEHTA,
aHAJM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

IIPOBOAMTH
MPaBUII

-YMETh
XAMHUYECKUU
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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 JOAEH 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(OPMHUPOBAHHOCTDH 3KOJOTUUYECKON KYJIbTYphl, IOHUMaHUE
IIPOLIECCOB
COCTOSIHHUE€ TIPUPOJHOW M COLMAIBHOW CpEllbl, OCO3HAHUE
JI00aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKpYKarOIIEH
cpelne Ha OCHOBE 3HAHHUA 1eJIe yCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA;

BIIMAHUA COIIMAJIbHO-3KOHOMHNYECCKHUX Ha

AKTMBHOE  HEINpUATHE  JIEUCTBUH,
OKpYKaroIlei cpere;
- YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUATHBIE IKOJIOTUYECKUE

MOCJICACTBUA NPECANPUHHUMACMBIX I[GflCTBI/Iﬁ, npeaoTBpaliaTb

IMPUHOCAIIHNX BpEa

UX;
- pacuIMpeHHe OmbITa JeATEIbHOCTH 3KOJIOTMYECKOU
HATPaBIEHHOCTH;

- OBJIaJIcHWE  HaBBIKAMHU  Y4EOHO-HCCIIEI0BATEIIbCKOM,

MPOEKTHOM U COLIMAIbHOM JAEATEIbHOCTH;

- cOpMUPOBATH MPEACTABICHUS: O XUMUICCKONU COCTABJISFOIICH
CCTGCTBCHHOHaquOfI KapTUHBI MHpPA, pOJIM XUMHUH B IIO3HAHUHU
SBJICHUHA MPHUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYphl
JUYHOCTH, €€ (YHKIMOHAJIBbHOW I'PaMOTHOCTH, HEOOXOAUMOMN
JUIs  pelIeHUs MPaKTHUYECKUX 33had U SKOJIOTMYECKH
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 NPUPOIHON

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 DKOJIOTMYECKOH 0€30IaCHOCTH IIOCIIENCTBUS 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 JKUBEIC
BCIIECTB,

- YMCTb OIMIaCHOCTb

OIMPCACIICHHBIX IIOHHUMas CMBICJI

[IOKa3aTessl IPEAebHOM  JOIMyCTUMOM  KOHLEHTpauuu, |
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NOACHATH  HA  IpUMepax  CIocOObl  YMEHBUICHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3ICUCTBUS Ha

OpraHu3M YCJIOBCKaA.

[1K 4.2
Opranu3oBbIBaTh
BBITIOJIHEHHE
MEPOINPHUATHH 110
o0e33apaKuBaHUIO
MOMEIeHUN 1 (WIn)
TEPPUTOPUH.

B yacTu Tpy/10BOI0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTU MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTH K aKTHBHOH JICATCIBHOCTH TCXHOJOTHYCCKON U
COIIMAIbHOM HAIIPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH,

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 SIBIICHUSX;

- BHOCUTh KOPPEKTHUBBI B  JICSITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB  LENSAM, OLEHHUBAaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaThb  KPEaTUBHOE  MBINUIEHUE NPU  PELICHUHU

YKU3HEHHBIX TIPOo0IieM

0) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BIQJIETh ~ HABBIKAMH  y4eOHO-HCCIIEOBATEILCKOH U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3peleHus Ipooiem;
MPUIUHHO-CJICCTBEHHBIE
aKTyaJM3UpOBaTh 3a7ady, BBIIBUTATh THIIOTE3Y €€ PEIICHHUS,

- BBIAABJIAATH CBs3HU u

- BJIAaJ€ETh CHUCTEMOU 3HaHUH

(BBICOKOMOJIEKYIISIpHBIE

XUMHNYCCKHUX
COCIMHCHNA, KpucTallindecKasd

pemieTka, THUMIbl XMUMHYECKUX  peakuuil  (OKUCIUTENIBHO-
BOCCTaHOBHUTECIIBHEIE, U DHAOTEPMHYECKUE, PEaKIINHU
HOHHOTO OOMEHA), pPacTBOp, JJICKTPOJHUTHI, HEJICKTPOIMUTHI,
AIEKTPOJIUTHYECKAS
BOCCTAHOBUTEJb, CKOPOCTh XMMUUYECKOW PEaKIMHU, XUMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OpPraHUYEeCKUX BCILIECTB A M. Bbyrneposa, Teopus
AJIEKTPOJIUTUYECKON Jucconuanuu, nepuoanyeckuit 3akon .M.
MenpneneeBa, 3aKOH COXpPAaHEHHUsS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, TEOPUM U 3aKOHBI (TEOpHS
XUMHYECKOTO  CTPOEHUSs AM.
byrnepoBa,  Teopus JIMICCOLIMAIINH,
nepuoanueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUs

9K30-

Aucconuanus, OKHUCJIUTCIIb,

OpPraHu4€CKux BC€IICCTB

ANEKTPOIUTUYECKON
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUN SI3BIK XUMUH,
(haKkTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYICHUH 1
0€30MaCHOM HCIIOJIb30BAaHUM BAXXHEUITUX HEOPTaHUYECKUX H
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUECKON AESITETbHOCTU
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 YEIOBEUECTBA: B
pelIeHnr MpoOJIeM SKOJIOTHUECKOH, JHEPTeTUUECKON U MUIIEBOI
0€30macHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00CCTICUCHUH

- BJIAJCThb CHCTEMOM XHMHUUYECKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:
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HaxOJWUTb  apryMEHTHl  JJIA
YTBEPKJICHUM, 3aaBaTh IapaMETPbl U KPUTEPUU PEILLECHUS;

- AQHAJIM3UPOBATH IIOJIYYCHHBIE B XOJAE pCELICHUA 3aJa4yu
pe3ynbTaThl, KPUTUYECKH OLICHUBAaTh HUX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

-YMETb  IEPEHOCUTH [IO3HABATEIIBHYI0 U
IPAaKTUYECKYIO 00JIACTH KU3HEEATEIbHOCTH;

- yMETb WHTETPUPOBATh 3HAHUSA W3 Pa3HBIX IPEAMETHBIX

obnacreii;

J0Ka3aTcJIbCTBa CBOHUX

3HaHUA B

- BbIABUI'aThb HOBBIC niacu, npeajaratb OpPHUIMHAJIBHBIC
oAXoJbl U pCUICHUA,

- CIOCOOHOCTh WX WCIIOJNIb30BAaHKUS B II03HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

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

- 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 CaMOOIIPEJEIICHHIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIE0BATENBCKOM,

MPOEKTHOM U COLIMATbHOM AEATEIIbHOCTH;

OsBJianenue
JeliCTBHSIMU:

YHUBEPCAJIBbHBIMH KOMMYHHUKATHBHBIMH

(aKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUN 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, HepepaboTKu HeTH);

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

- BJAJeTh CHCTEMOH 3HAaHMH O METOAAaX HAyYHOTO IMO3HAHUS
SIBJICHUI TIPUPOJIBI, MCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaxX H
YMEHHMSIMU TIPUMEHATH 3TH 3HAHHS NPU IKCIEPHUMEHTAIbHOM
HCCIICAOBAHUMM BEIICCTB W TJIA OOBSICHEHHUST XHUMHYECKHUX
pUpoIe
JIeSITeIbHOCTH YeJIOBEeKa U B TIOBCEAHEBHOM KHU3HH;

XUMHNYCCKOI'O

XUMHNYCCKHUX

SBJICHUH, WMEIONMNX MECTO B MPaKTUYECKOU

- YMEThb nH(pOpMaIuIo,
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 1 UX ITPUMCHCHUECM;

-yMETh
XUMHUYECKUN

CaMOCTOATCIIbHO IJIaHUPOBATH n IMPOBOIHTH

SKCIICPUMCHT C COGJIIOI[GHI/IGM ImpaBuJI

Oe3omacHOr0 OOpalleHUs] C BeUIeCTBaMH M J1TAOOPaTOPHBIM
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4) COBMECTHAs IeATeJIbHOCTh.
- TIOHUMAaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHIUBUTyaJIbHON PabOTHI;
- IPUHUMATD (S 078

U KOOPJIUHUPOBATh

COBMECTHOI JIEeSTEIbHOCTH,

OpraHU30BBIBAThH NEUCTBUSL 1O €€
JOCTHKEHHUIO: COCTaBJISITh IUTAH JCWCTBUM, paclpeiensiTh
POJIU C y4eTOM MHEHHIl yYaCTHHKOB OOCYXKIaTh Pe3yJbTaThl

COBMECTHOM paboThI;

- KOOpAUHHUPOBATL W  BBIIOJHATD pa60Ty B  YCIOBHUAX
pe€ajlbHOro, BUPTYAJIbHOI'O u KOM6I/IHI/IpOBaHHOI‘O
BSaHMOﬂCﬁCTBHH;

- OCYIIECTBJIATh IMO3UTUBHOE CTPATErMUYECKOE IOBEACHUE B
pasIMYHBIX ~ CUTyalUsiX, MpOSABIATb  TBOPUECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM

OBJiaieHHe YHUBEPCAIbHBIMH PeryiaTHBHbIMH
AeficTBUSIMM: NPUHATHE ce0OsA M APYTUX JIOJe:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOJeH mpu
aQHAJIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IpU3HAaBaTh CBOE MPABO U MPaBO APYTHX JII0JIEH Ha OLIMOKH;
pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C MO3UIMU APYroro
YeJI0BEKa;

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTMUYECKON KYNbTYphl, IOHUMaHUE
BIMSHUS  COLMAJIbHO-DKOHOMHMYECKMX  IIPOLIECCOB  HA
COCTOSTHUE TPUPOJHOW W COLUAIBHOW CpElbl, OCO3HAHHE
r100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IJJAHUPOBAHHUE U OCYILIECTBIICHNE JIEHCTBUI B OKPYKAOIIEH
cpelne Ha OCHOBE 3HAHWA ILEJNel yCTOWYMBOIO Pa3BUTHSA
YeJI0BEYECTBA,

AKTUBHOE JIeNCTBUA,
OKpYXKarolleH cpee;

HCIIPUATHUC IMPUHOCATIIHNX BpCa

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

HCCIIEIOBAHMSI,

AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

- c(hopMHUPOBATH TIPEACTABICHUS: O XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
SBIIGHUW TIPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS W KYIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOJIMMOU
JUTSE
000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPUPOTHON
cpene;

- yMeTh COOJIOJaTh MPaBWJIa IKOJOTHYECKH IIeIeCO00pa3HOTO
MOBEICHNUA B OBITY W TPYIOBOM JEATENBHOCTH B HEISIX

pemicHuA MPAKTUYCCKUX 3aga4 u OKOJOTHYCCKHU

COXPAaHEHHsI CBOETO 3J0pPOBbs M OKPYXKAIOIIEH IPUPOAHOU
ZU




- YMEHHE MMPOTHO3UPOBATH HEOJIATONPHUATHBIC SKOJIOTHUCCKUE
MOCJICJICTBHS TIPEINIPUHUMAECMBIX JCUCTBUH, MPEIOTBpAIIaTh

HX;

- paclUIMpeHuEe OIbITa AECATEIbHOCTH 3KOJIOTUYECKON
HAIPaBIICHHOCTH;

- OBJIaJICHWE  HaBBIKAMHU  Y4€OHO-HCCIIEI0BATEIIbCKOM,
MPOEKTHON M COIMATILHOM JEATEIbHOCTH

Cpenbl; YYHUTHIBATH OIACHOCTb BO3JCHCTBHUS HA  JKUBBIC
OpraHu3Mbl  ONPEIEICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
[IOKAa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHLIEHTPAaLlUU;

- YMETb IIPOrHO3UPOBATh, AHAIU3UPOBAaTh W OLCHUBATh C
HO3ULUN 3KOJOrMYECKOW O€30IIaCHOCTH IMOCIEICTBHUS OBITOBOM
U TIPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
nepepaboTKOI BEIeCTB; UCIOIb30BaTh NOIYYEHHbIE 3HAHUS IS
INPUHATUS TPAMOTHBIX pEUIEHUH NpodjieM B CUTyalusx,
CBSI3aHHBIX C XUMUEH;

-YMETb OCO3HAaBaThb ONACHOCTb BO3JCHCTBHS HAa JKHUBBIC
OpraHM3Mbl  ONPEIECICHHBIX  BEUIECTB, IIOHMMas  CMBICI
[IOKa3aTeNsl IPENENbHOM  JONYyCTUMOW  KOHUEHTpaluu, |
HNOSICHATh ~ HAa  MpUMEpax  CrIocoObl  yMEHbBLIEHUS U
MIPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUSA Ha

OpraHu3M 4eJI0BEKa.

IIK 5.2
Ocy1ecTBiATH
BEJICHUE U
KOPPEKTUPOBKY
IIJIAaHOBBIX
JOKYMEHTOB I10
IIPOBEACHUIO
MEPOIPUATHH 110
MIPEAYIPEKACHUIO U
JMKBUJIALIUU
Ype3BbIYAHBIX
CUTYyalluii B
OpraHu3alyHu.

B yacTu TPpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MAacTepCTBa,
Tpyaosooue;

- TOTOBHOCTH K aKTHBHOH JEATEILHOCTH TEXHOJOIMYECKOU U
COIMAIbHOM HAIPaBJIECHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH,
IUIAHUPOBaTh U CAMOCTOSITENIbHO  BBINOJNHATH — TaKyIO
JIeITEIbHOCTD,

OBananenue YHHMBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJbHBIMH JIeliCTBUSIMHU:

a) 0a30Bble JJOTHYECKHE TeHCTBHUS .

- CaMOCTOATENbHO (OPMYIHpPOBATH U aKTyalU3UPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH IPU3HAK WA OCHOBAHHS
JUTISl CpaBHEHUS, KiTacCu(UKAIK U 0000IIICHHMS;

- OMNpeNeNsITh IENH NESTeIbHOCTH, 3aJaBaTh MapaMeTphl H

- BJIAJCTh CUCTEMOH XHUMHYCCKUX 3HAHUH
(BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS, KpUCTaJUIMUeCcKas
pemieTka, TUMBI XHUMHUYECKUX  peakuuid  (OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE, DJK30- W OSHIOTEPMHUUYECKHE, PEAKIUU
HOHHOTO OOMEHa), pacTBOp, JJICKTPOJUTHI, HEDIIEKTPOIHUTHI,
AIEKTPOIUTUYECKAS JIACCOIAIYS, OKHUCIIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XMMUUYECKOW PEaKlMHh, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS] XUMUUYECKOTO CTPOEHUS
OPraHN4YeCKHUX BEILIECTB AM. byrneposa, TEOpHUs
AIEKTPOJIUTUYECKON TUCCONMAINY, TTIepuoauyeckuil 3akon J[.M.
MenneneeBa, 3aKOH COXpPaHEHHsS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHUMHHU, TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO  CTPOEHHUsI  OpraHu4eckux BemectB A.M.
bytnepoBa, Teopus  DJIEKTPOJMTHUYECKOM  AMCCOIMALINH,
nepuoauueckui 3axkoH [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
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KPUTEPUU UX JTOCTUKECHUS;
3aKOHOMEPHOCTH U
paccMaTpUBaEMBIX SBICHUAX;

- BBISIBJISITH IMPOTHUBOPCHUHA B

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

- pa3sBUBaThb KpCaTuBHOC MBIINIJICHUC npu pPCIICHUH

YKU3HEHHBIX TTPOOIeM
0) 0a30BbIe HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIaACTb HaBbIKaMH y‘Ie6HO'I/ICCJ'Ie,I[OBaTeJII>CKOI71 nu
HpOCKTHOﬁ ACATCIIbHOCTH, HABbIKAMH Pa3pCIICHUS HpO6JICM;
- BBISIBJIATH IMPUYUHHO-CJICACTBCHHBIC CBA3HU u

aKTyaJIu3UpOBaTh 3aJlady, BbIABUIATH TUIIOTE3Y €€ PEIICHUs,
HaXoJuUTh  apryMeHTbl  JJIs  JlOKa3aTelbCTBa  CBOMX
YTBEP)KJICHHM, 3371aBaTh MapaMeTpbl U KpUTEPUH PELLICHMS;

- AHaJM3UPOBATH IIOJIyYEHHBIE B XOJE€ pELICHUS 3aJaud
KPUTHUYECKH OLICHMBAaThb MX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

pE3yJIBTaTHI,

- YMETh
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
- yMETb HHTETPUPOBATh 3HAHUSA W3 Pa3HBIX IPEAMETHBIX

MEPCHOCUTDH 3HaHHUuA B IMO3HAaBaTCIbHYTO u

o0OJacTei;

- BBIJIBUTAaTh  HOBBIE
MOJXO/Ibl U PELICHUS;
- CIIOCOOHOCTh X UCIIOJIb30BaHUS B IIO3HABATEIILHOM U
COLIMAJILHON ITPaKTHKE.

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

- BJIIAACTH

unacu, npceaiiaraTb OpUTMHAJIBHBIC

yueOHBIMU

HaBbIKAMU uHbopMaUd U3

HCTOYHHKOB pPa3HBIX TUIIOB, CAMOCTOATCIBbHO OCYHICCTBIIATH

MOJIYUCHUA

Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK XUMUH,
(dakToNIOTHYECKHE CBEACHHSI O CBOWCTBAX, COCTABE, MMOJYICHUH U
0€30MacHOM HCIOJb30BAaHUU BAKHEHIIMX HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEITbHOCTH
YeJIOBEKA,

- chopMHUPOBATh TPEJACTABICHUS: O MaTepUATHLHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUI MIPUPOABL; O
MECTE€ U 3HAYEHUH XUMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOECleueHUN YCTOMYMBOIO PA3BUTHsI YEJIOBEUECTBA: B
perIeHrH po0JIeM SKOJOTHIYECKOMN, YHEPreTUYECKON U MUIIEBON
0€30IacCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepUaIoB, HOBBIX HICTOYHUKOB SHEPTHH, B 00CCIICUCHUN

- BJIAQJETh CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpPAsl BKIIIOYAET:
dakTonornueckrue CBEACHHs O CBOMCTBAX, COCTABE, MOTYYCHUU U
0€30MacHOM HCIOJIB30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX U
OpraHWYECKHUX BEIIECTB B OBITY M MPaKTUUECKOU JIEATEIbHOCTH
YelioBeKa;  OOIIMX  HAay4YHBIX  MPUHIMMNAX  XUMHYECKOTO
MPOU3BOJICTBA (HA TPUMEpPE IMPOU3BOJICTBA CEPHON KHUCIIOTHI,
aMMHaKa, MeTaHoJIa, epepaboTKu HEPTH);

- NPUMEHATH 3HAHUS O COCTABE W CBOMCTBAaX BEIIECTB IS
AOKCIEPUMEHTAIBHOM  TMPOBEPKM  THUINOTE3  OTHOCHTEIBHO
3aKOHOMEPHOCTEM  NPOTEKaHUS XUMHUYECKUX pEaKUuhd U
MIPOTHO3UPOBAHMS BO3MOKHOCTEN UX OCYILIECTBIEHUS;

- BJIQJIETh CHUCTEMOM 3HAHUM O METOJAaX HAYYHOTO MO3HAHUS
SIBJIEHUM TIPUPOMBI, UCIOIB3yEMbIX B €CTECTBEHHBIX HAyKax M
YMEHHUSMH NPUMEHATh OTU 3HAHUS NPU IKCIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB U IS OOBICHEHHS XUMHUYECKHUX
SIBJICHU, MPUPOJIE

JCATCIIBHOCTH YCJIOBCKA U B HOBCG}IH@BHOI\/’I KHN3HH,

HUMCIOIINX MECTO B HpaKTquCKOﬁ
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IIOMCK, AaH&JIM3, CHUCTEMATH3alUI0 W  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 MPEUMYILIECTBA KOMaHAHOW 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 MHEHHUM Y4aCTHHUKOB O6CY)KI[aTL PE3YIbTAThI

COBMECTHOM paboThI,

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

- OCYUIECTBJSATh MO3UTUBHOE CTPATETUYECKOE TOBEACHHUE B
pa3IMYHBIX  CUTYyallUsiX, MPOSBIATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

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

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

- yMeTh  aHaJIM3UPOBATh nH(pOpMaIHIO,
MOJIy4aeMyi0 M3 Pa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOU
uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BIIAJICTh OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS BEIIECTB
(HabmrosieHue,  U3MEpEHUe,

XUMHYECKYIO

U XUMHUYECKMX  SIBJICHUH
AKCIIEPUMEHT, MOJICTIMPOBAHUE);
- UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUA Ul TIPUHATUSA
pELICHNN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

CaMOCTOSITENIbHO ~ IJIAHUPOBaTb U IPOBOAMTH
SKCHEPUMEHT C  COOJIIOJICHMEM  MpaBuUIl
Oe3omacHOro oOpalleHusi C BellecTBaMU M J1JaOOpaTOPHBIM
o0opynoBanueM,  (GOpMyIHpoBaTh  L€JIU
MPEIOCTABIIATh B pa3iMdHON (popme pe3ysabTaThl SKCIIEpUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JTIOCTOBEPHOCTD;

-YMETh
XUMHAYECKUH

HCCIICOOBaHUA,

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

YEJIOBEKa,;
B 00J1acTH 3K0/10IM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTb 3KOJIOIMUYECKON KYJIbTYphl, IOHUMaHUE
IIPOLIECCOB ~ Ha
COCTOSIHUE TPUPOJHOW M COLUAIBHOW CpElbl, OCO3HAHHE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPYKaroLEn
Cpelne Ha OCHOBE 3HAHUA ILEJIed YCTOMYMBOIO Ppa3BUTHUSA
YeJI0BEYECTBA;
HENpUITHE
OKpYXKarollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOIMUECKHE
NOCJIEACTBYSI NPEANPUHUMAEMBIX JIEHCTBUMN, MPENOTBpAILATh

BIIWAHUA COIIMAJIbHO-3KOHOMHNYCCKHX

aKTUBHOE NEUCTBUM, TPHHOCAIINX  BpE.

HX;

- paclHIMpeHue OmbITa AESATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJIEHHOCTH;

- OBJaJIeHHE  HaBBIKAMH  Y4eOHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOﬁ U COLIMAJIbHOM AEATEIbHOCTH

- copMHPOBATH MPEICTABICHHS: O XUMHUECKOW COCTABIISIFOIIICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIH XUMHH B MO3HAHUHU
SIBIICHUW TIPUPOJABI, B (POPMHUPOBAHUM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIUMOM
JUISL
000CHOBAaHHOTO OTHOILEHHSI K CBOEMY 3JIOPOBBIO U MPHPOTHOMN
cpere;

- YMETh COOJIIOJIaTh MpPaBUIIa SKOJIOTUYECKH IIEJIECOO00Pa3HOTO
MOBEJCHUST B OBITY W TPYIOBOH JCATENBHOCTH B LEJSIX
COXpaHEHHsI CBOETO 3JI0POBbS W OKPYXKAWOIICH MPUPOTHON
YYUTBIBATh ONACHOCTh BO3JCHCTBUS HA JKUBBIC
OpPTaHU3MBI BEIIECTB,

pemicHuAd IMPAKTUYCCKUX 3aga4 u 9KOJIOTHYCCKH

CpCabl;

OHpGHGJ’IeHHBIX IIOHHUMas CMBICJT
ITOKa3aTelIsl MPEAeIbHON JOIyCTUMON

KOHIICHTPALIUH;

- YM€Th NPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATh C
MO3UIUI DYKOJOTMYSCKOl 0€30IMacHOCTH ITOCIIEICTBUS OBITOBOM
U TIPOM3BOJCTBEHHOM JEATENBHOCTH 4YEJIOBEKa, CBS3aHHOU C
nepepaboTKOM BelIeCTB; UCIOIB30BATh MOJYUYEHHBIE 3HAHUS IS
HpI/IHSITI/ISI

IPaMOTHBIX pEeUIeHHH mpobiieM B CHUTyalusx,

CBSI3aHHBIX C XUMUEH;

-YMETb OCO3HAaBaTb OIACHOCTb BO3JCHCTBHUS HAa JKHUBBIC
OpraHu3Mbl  ONPEIEICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
MIOKa3aTeNsl NpeAebHOM  JTONyCTMMOW  KOHLEHTpauuu, |
MOSICHATH ~ HAa  MpUMEpax  CrIocoObl  yMEHbBIIEHUS U

MpeaoTBpaAICHUA UX BPpCAHOTO BO3JCHUCTBUS Ha
OpTraHH3M YCJIOBCKA.
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2.CTpyKTYypa H cojiep:kaHue 0011e00pa30BaTeIbHON ANCHUILITMHBI « XUMHUSD)

2.1 O6beM TMCUMILUITHHBI M BU/IbI Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUTIJIMHBI 78

BT.4.

OcHoBHOE coep:KaHue 71

BT. U..

TEOpeTHIECKOe 00yICHHE 35

MPAKTUYECKHUE 3aHATHS 36

B T.4. KOHTPOJIbHBIE PaOOTHI 2

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 6

BT. U..

TeopeTuyeckoe o0ydeHue 4

MPAKTUYECKUE 3aHATUS 2

IMpomexyTounas arrectauus (1uddpepeHHPOBaAHHDII 3a4ET) 1




2.2 TemaTuyecKuii MJIAH U coJepKaHUE TUCIHHIIMHBI

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 71
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 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 2)1eKTpOHbI. BaneHTHOCTD. DIeKTpOHHAS IPUPOIa XMMUYECKOM
npupoaa CBSI3H. DIEKTPOOTPULIATENILHOCTH. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XUMHYECKOM (oOMeHHBIN U JOHOPHO-aKIenTOpHbIN). loHHas cBsI3b. MeTayumndeckas CBs3b. BogopoaHas CBs3b. 2
CBA3H MexMOEeKyIIIpHbIE B3aUMOIEHCTBHS.
N3oTombl, 0CHOBHOE U BO30YKJIEHHOE COCTOSIHHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTaleH.
IIpakTH4eckue 3aHATHSA 2
Pemenne npakTudeckux 3aJjaHUi Ha COCTaBIEHUE 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 (POPMYII ABYXaTOMHBIX COEIMHEHUH (OKCHIOB, CYIb(GHUI0B, THAPUAOB U T.I1.) U APYTUX
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 3ymeMeHToB [[.1. Menneneesa. @usnueckuii cmpici [lepuoanueckoro
3akoHa JI.1. MenneneeBa. 3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX MU
IIPOCTBIX U CJIOKHBIX BELIECTB B COOTBETCTBUH C IIOJIOKEHUEM XUMUYECKOT0 31eMeHTa B [leprnoanueckoit
cucreMe. MupoBo33peHdeckoe U HayyHoe 3HadeHue lleprnoanyeckoro 3akona .M. Menneneesa. IIporao3sst
J.1. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHICCKUX 3aJaHuM Ha XapaKTCPHU3alNuI0 XUMHUYCCKUX
9JICMCHTOB

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

Pa3nen 2. XuMun4yeckue peakuuu

10

Tema 2.1. Tunsl
XUMHUYECKUX
peakuuii

OcHoBHOE coaepkaHue

OKO01

Teopernueckoe o0yuenune

Knaccugukaius 1 THIBI XUMHUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BeriecTB. KoianuecTBeHHbIE
OTHOLIECHHSI B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMUU U PACUEThI 110 YPaBHEHUAM
XUMHYECKHUX peakuuil. Moip Kak equHuIa KoJudecTBa Benlectsa. MoisipHas Macca. 3aKOHBI COXPaHEHUs
Macchl ¥ 3Hepruu. 3akoH ABorajpo. MossipHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.

PeaKI_[I/II/I KOMHJ’ICKCOO6p330BaHI/I5{ C Y4aCTHEM HCOPraHNYCCKNX BCUICCTB (Ha IMpUMEPE THAPOKCOKOMITIIEKCOB
IOWHKa U aJ'IIOMI/IHI/IH).

IIpakTHYeckue 3aHATHA
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CocraBneHue ypaBHEHUH peakiil COeTMHEHNs], pa3I0KEeHUs, 3aMeLLeHNs, OOMeHa. Y paBHEHUs peaKLni
TOpPEHHUsl, HOHHOTO 0OOMEHa, OKHCIICHUS-BOCCTAHOBJICHUSI.

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. Pacuer MaccoBoi ni 00bEMHOM JOJIU BBIXO/A IPOAYKTA PEAKIIMU COSAMHEHUS
OT TEOPETUYECKH BO3MOXKHOr0. Pacuer 00beMHBIX OTHOLIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BEILIECTBA) IPOAYKTa PEAKLUH, €CIIU OJHO U3 BELIECTB JAHO B BUJIE PACTBOPA C OIPEJCICHHON MacCOBOM
JI0JIEW PACTBOPEHHOIO

BEIIIECTBA.

ypaBHeHI/Iﬂ OKHUCIEHUA-BOocCcTaHOBIIeHUA. CTerneHp OKuciaeHusI. OKUCINTENb U BOCCTAHOBUTEID.
OKHUCIATEIHFHO- BOCCTAHOBUTEIHHBIE pC€aKkuuu B rIpupoac, NpOU3BOJACTBCHHLIX IMPOLECCaX U
KHU3HEICATEIILHOCTH Opranu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN TOTEHIIMAN cpeibl. COCTaBICHUE 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 YPaBHEHUM.

Ianponus coneit. 3HaueHHUe THAPOIN3a B OMOJIOTHYECKHX 0OMEHHBIX Tporieccax. [[puMeHeHue ruaponnsa B
MIPOMBIIIIIIEHHOCTH.

IIpakTuyeckue 3aHATHSA

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

HccnegoBanue CpCAbl paCTBOPOB COHeﬁ, O6pa30BaHHBIX CUJILHBIMH U CIIa0BIMH MMpOTOJIUTAMHU, U UX peaKI_II/Iﬁ

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

Pazpgea 3.

CTpoeHne M CBOMCTBA HEOPraHu4eCKMX BEIeCTB

16

Tema 3.1.

OcHOBHOe co/iep:KaHue

OK 01
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Knaccudukanus
, HOMEHKJIaTypa
U CTPOCHHE
HEOPTraHUYECKU
X BEIECTB

TeopeaneCRoe oﬁyqe}me

OK 02

[Ipenmer Heoprannueckoil XuMuu. BzaumocBs3p Heopraunueckux BemecTB. Kinaccudukanus
HeopraHudeckux Beuiects. [IpocTeie U ciaoxHbIe BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELECTB (OKCHUIBL,
TMJIPOKCUBI, KUCIOTHI, con). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHMYECKHUX BEILECTB UCXOMs U3 UX
XUMHUYECKON (POPMYJIbI UM COCTABICHUE XUMUYECKOH (hOPMYJIbl UCXO/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHAPOAHON UM TPUBUAIBHOM HOMEHKIIATYPE.

MexmornexyinspHble B3auMmozecTsus. Kpucramnoruaparel. ArperatHble COCTOSIHHSI BELLIECTBA.
Kpucrannmnueckue u amop¢Hsble BemecTBa. THIbI KpUCTAIUIMYECKUX PELIETOK (ATOMHAas!, MOJIEKYJIIpHas,
MOHHAs1, METAJIMYEeCKasi). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT THIA KPUCTAIIINYECKOM
peweTku. [IpyunHBl MHOro0Opasus BEIIECTB.

COBpeMeHHBIG MMpEaACTaBJICHUA O CTPOCHUHN TBEPABIX, ) KUAKHUX U F33006pa3HI)IX BCHIICCTB. >KI/I[[KI/I€
KpuCTaJJIbI.

HpaKaneCRue 3aHATHSA

Pemenue 3amau Ha pacdyeT MaccoBOM JI0JIM (Macchl) XMMHYECKOIO 3JIeMEHTa (COEIUHEHHs]) B MOJIEKYJIe
(cMecu). Pemenne mpakTH4eCKUX 33aJaHHUN MO KIACCH(PHUKAIMHA, HOMEHKIATYpEe ¥ XUMHUYECKUM (opMysam
HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (HaSBIBaTI) 1 COCTaBJIATH q)OpMy.]'H)I XUMHUYCCKUX BEIICCTB,
OIpeIeNIATh IPUHATIEKHOCTD K KJIaccy).

KonTpouabnas
[padora 1

Tema 3.2.
dusnko-
XUMHUYCCKUEC
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE coaepKaHue

OK 01

TeopeTuquKoe oﬁyqelme

OK 02

Mertannbl. O01ue puznyeckue 1 XuMU4ecKre cBoicTBa MeTauioB. CriocoObI MosydyeHus. 3HaueHue
METAJUIOB U HEMETAJJIOB B IIPUPO/JIE U KHU3HEIEATETLHOCTH YelloBeKka U opranu3zMoB. Kopposus MeTasnios:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH.

Hemerannsl. O6mue ¢puznyeckue 1 XuMUYeCKIe CBOMCTBA HEMETAUIOB. TuniuHbIe CBOMCTBA MeTaioB [Y—
YII rpynn. Knaccudukanust 1 HOMEHKIIaTypa COeIMHEHUI HeMeTaoB. KpyroBopoThl OMOTeHHBIX
3JIEMEHTOB B IPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIITUX OKCHJIOB U THAPOKCHJIOB.

IIpakTHyeckne 3aHATHA
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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 THAPOKCHUIOB, HEOPTAaHMUYECKUX COJIEH, XapaKTEPH3YIOUINX UX CBOMCTBA. 3
Pemienue npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA U MOIy4YE€HHE HEOPTaHUIECKUX
BEIIIECTB.
Tema 3.3. OcHoOBHOe co/iep:KaHue 3 OK 01
[IpounsBoacTeo Teopernueckoe 00y4eHune 2 |0KO02
HCOPraHUYCCKUX [ QOrre mpeICTaBICHUS O MPOMBIIIICHHBIX CIIOCO0aX MOIYYCHHS XUMUYECKUX BEIIECTB (Ha MpuMepe 1K 1.3
BCIICCTB. IIPOM3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI). 2
3HayeHue u Yepnas u 1iBeTHast MeTauTyprus. [IpakTiuueckoe mpruMeHEeHHE HIIEKTPOIIN3a IS TIOTYIEHUS IEIIOYHBIX,
IIPUMCHCHUC B HIEJIOYHO3EMEITbHBIX METAJUIOB U amtoMUHUS. CTEKIJIO M CHIIMKATHAsI TPOMBIIIUICHHOCTD.
ObITYy M Ha [Ipo6iema 0TX0/10B ¥ HOOOYHBIX IPOAYKTOB.
NpOH3BOACTE IIpakTHyeckue 3aHATHS 1
© Perienne npakTHKO-OpUEHTHPOBAHHBIX 3aJlaHU O POJIM HEOPraHWYECKOH XUMHM B Pa3sBUTHU MEIULUHBI,
CO3JIaHMH HOBBIX MaTepHANIOB (B CTPOMTENHCTBE M JIp. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX HCTOYHHKOB 1
SHEepruu (IbTEPHATUBHBIE WCTOYHUKH SHEPTUH) B PEIICHUH IMPOOJIEM HKOJIIOTUYECKOH, YHEPTeTHUECKOW |
MUIEBOM 0€30MacHOCTH.
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHX BeleCTB 19
Tema 4.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccupukanus, | Teoperuuyeckoe oGydyenue 2
CTPOCHHC H [Ipeamer opranndeckoil Xumun. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKNX BELIECTB.
HOMCHKJIATypa XHWMHYECKOE CTPOCHUE KaK MOPSAJOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIeHTHOCTU. OCHOBHBIE
OpPraHM9CCKHUX MTOJIOKEHNSI TEOPUM XHMHYECKOrO0 CTPOEHHUS OpraHmyeckux coennHeHnii A.M. Bbyrtnepoa. YriepoaHslii
BEHICCTB CKEJeT OpraHu4YecKoll MoJekynbl. MomnekynspHble U CTPYKTypHble (pa3BEpHYThbIe, COKpAIlEHHBIE)
XUMAYecKre (popMyIbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUsS MOJIeKyl. M3omepus u 2
M30MepHI (CTPYKTypHasi, reoMeTpruecKkas (1uc-TpaHc-uzomepusi). KpaTHocTh XUMHUYECKOI CBS3H.
[lonatne o ¢yHkuMoHanpHOW rpynme. [IpuHIMIBI KiIacCU(UKAMK  OPraHUYECKUX  COEJMHEHUH.
MesxayHapoiHasHOMEHKIIaTypa U MIPUHLIUITBI HOMEHKJIATyphl OPraHUYEeCKUX COeTMHEHUH.
IIpakTHYeckue 3aHATHSA 2
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Homenknatypa opraHuuecKUX COEJUHEHHM OTIENbHBIX KJIacCOB (HACBHIIEHHbIC, HEHACHIINICHHbIE W
apOMAaTUYECKHUE YTIIEBOAOPOABI, CIUPTHI, (HEHOJBI, albAETHIbI, KETOHbI, KapOOHOBBIE KHCIOTHI WU Jp.)
CocraBieHue MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUYECKUX BEIIECTB OT/ACIBHBIX KJIACCOB,
UCIONIB3YS MX Ha3BaHMsl 10 CHCTEMaTH4eckoil HoOMeHkiarype. Pacdersl mnpocreiieit Qopmysbi
OpPraHUYECKOI MOJEKYJIBL,UCXO/Isl U3 DIIEMEHTHOTO cocTana (B %).

OcHOBHOe coiep:KaHue

OK 01

TeopeaneCRoe oﬁyqe}me

OK 02

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COEeIMHEHUN

OU3UKO-XUMUYECKHE CBOWCTBA OPTaHUYECKUX COSIMHEHHI OTJENFHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu()UKALMUM HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH psal 1 o0mmas GopMyia; u3oMepus;
¢bu3nvecKkre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI IOTYYCHNUS):

— OPEACIIbHBIC YITICBOAOPOAbI. FopeHHe MCTaHa KaK OJHWH M3 OCHOBHBIX HCTOYHHUKOB TCIlJIa B
IIPOMBIIJICHHOCTHU U 6LITy. CsoiicTBa MNPUPOAHBIX YIITICBOAOPOAOB, HAXOXKACHUC B IIPUPOAC U IIPUMCHCHUC
AJIKaHOB,

— HeTpeeNIbHbIC U apOMATHYECKUE YTIIeBOA0pobl. [TomrMepu3alust STHIeHa Kak OCHOBHOE HAIlpPaBICHUE
€ro UCIOJIb30BaHUs. | OpeHHe alleTHIICHA KaK UCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKHU U
PE3KH

METaJUIOB;

— KHUCJIOPOJCOJEpIKAIINe COEIUHEHHUS (CIUPTBI M TMpocTbie 3(UPBL, (EHOJBI, albJErH]ibl U KETOHBI,
KapOOHOBBIE KHCJIOTHI M HX Mpou3BoAHbIE). [IpakTHyeckoe NpPUMEHEHUE STUJIEHIJIMKOJSA, TIHIIEepUHa,
¢enona. [Ipumenenue ¢opManbaeruaa, aneranbAeruia, YKCYCHOW KHCIOTh. MbUla Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIMECBOICTBA MBLIA;

— a3zoTCcoACPIKAIUC COCANHCHUS (aMI/IHLI 1N aMHUHOKHCJIIOTHI, 6CJ'IKI/I).

IMpakTnyeckue 3aHATHS

Pemrenne nenovex npeBpalieHnii Ha TEHETUYECKYIO CBSI3b MEKy KJIACCAMHM OPraHUYECKUX COCUHEHUN ¢
COCTABJICHHEM Ha3BAHUI OPraHUYECKUX COCIMHEHNN 110 TPUBUAIBHON WM MEXAYHAPOHON
CUCTEMaTUYECKOMHOMEHKIIaType. Pelenue pacueTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN ¢ y4aCTUEM
OpPraHUYECKUX BEIIECTB.

Tema 4.3.
Opranuueckue

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

OK 01
OK 02
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BELICCTBA B buooprannueckue coequnenus. [Ipumenenue u duosorudeckas poib yrieBoaoB. OKUCIEHUE YIIEBOJOB — [K 4.2
KU3HEJEATENIBHOC | UCTOYHHUK SHEPTUH >KUBBIX OpraHu3MoB. O0s1acT NPUMEHEHUsT aMUHOKUCIIOT. [IpeBpaliienust 6eKoB MU
TH 4€JIOBEKA. B opranusMe. buonornueckue (ynkium OenkoB. buonmormueckue GyHKUUU XKUPOB. Poib opranmueckoi
[Tpon3BOACTBO M | XMMUU BpPELICHUH NMPOOIIEM MUIIEBON 0€30IaCHOCTH.
[IPUMEHEHUE HyxnenHoBbIe KUCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykineoTun0B. CoctaB HykIenHOBbIX kucioT (JAHK,
OpraHUYEeCKUX PHK). Ponb HyK1€MHOBBIX KMCIIOT B XKU3HEAESATEIbHOCTH OPraHU3MOB.
BELICCTB B
IIPOMBIIIJICHHOCTH
[Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOM3BOJCTBO MeTaHOsa, nepepadorka Hedrtu. [lommdTmieHn kak
KPYIHOTOHHQKHBI IPOAYKT XHMMHMYECKOro Ipou3BoAcTBa. [IpuMeHenme stwieHa. IIpomsBoxncTtBo wu
IIPUMEHEHHE KaydyKa U PE3UHBI.
CuHTeTHYECKHME M HCKYCCTBCHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBAa. l[IpakTmyeckoe HCIIOIB30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKU: M3OJISIHS IS IPOBOIOB, MEMOpAHBI JJIsi ONPECHEHHSI BOABI, 3alIUTHEIC
IUIEHKU U1l aBTOMOOWJIEH, IIacThpy, XHUpypruueckue moBs3ku. HoBBIE TEXHONOrMM JanbHEWUIIETro
COBEPILIECHCTBOBAHUS IIOJIMMEPHBIX MATEPUAJIOB.
Posb oprannueckoil XMMUHU B peIIeHUH NPo0IieM 3HepreTuyeckon 6€30MacHOCTH, B Pa3BUTUN MEHUILIUHBI,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX UCTOYHUKOB 3HEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).
IIpakTnyeckue 3aHATHSA
Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3a/IaHUI 110 COCTABIEHUIO XMMUUECKUX PEAKIIMNA, OTPAKAFOIINX
XUMHUYECKYIO aKTUBHOCTh OPTaHMUYECKUX COAMHEHHH B Pa3InYHbIX cpeaax (IPUPOJHBIX, ONOIOTHYECKUX,
TEXHOTCHHBIX ).
Paspean S. Kunernyeckne 1 TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHX PeaKIui
Tema 5.1. OcHoBHOe coaep:kaHue OK 01
Kunernueckue Teopernueckoe obyuenue OK 02
3aKOHOMCPHOCT | Xymuyeckue peakiuu. Kimaccudukanus XHMHYECKHX peakiuii: mo (a3oBoMy cocTaBy (TOMOTCHHBIC H

W IPOTCKAHUSA
XAMHYECKHUX
peakuuii

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

CKopocTh peakIiM, €€ 3aBUCUMOCTh OT pa3IMYHBIX (aKTOPOB: MPUPOILl PEArHPYIOIIMX BEIIECTB,
KOHIEHTPALlMK pearupyromux BeliecTB, TeMreparypbl (mpaBuio Baut-I'odda), miomanu peaxinuoHHON
MIOBEPXHOCTHU, HAJIMYMS KaTanu3aropa. Poiib karanu3aTopoB B IPUPOE U IPOMBIIIIIEHHOM IIPOU3BOCTBE.

OHeprus akTHBallMM. AKTHBUPOBaHHBIA KoMiuiekc. Kartammsaropsl u karanu3. Posp karaau3aTopoB 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 PEaKIIUU.

Tema 5.2. OcHoBHOe coaep:xaHue
TepmoanHamueck | TeopeTHyeckoe 06yueHHe OK 01
He Knaccudukanus XUMHYECKUX peakiuil: mo TermioBomy 3¢ dekry (3K30TepMHUECcKre, YJHI0TEPMUIECKHE), 1O OK 02
3aKOHOMEPHOCTH | oGpatuMocTH (0OpaTuMbIe U HeoOpaTuMbIe). TermnoBbie 3P PEKTh XUMUYESCKUX peakiui. TepMOXHUMHUCCKHE
HIPOTCKAHHA ypaBHeHHs. OOpaTuMOCTh peakiuif. XMMHUYECKoe paBHOBECHE U €ro CMeIleHHe Mo JIeHCTBUEM pa3IMyHbIX
XUMHUHICCKAX (bakTOpoB (KOHILIEHTpPALUsl peareHTOB WJIM NPOAYKTOB PEAKIMH, JaBJI€HHUE, TeMIepaTypa) A CO3JaHMs
PeaKIuH. ONTUMAJIBHBIX YCIOBUI ITPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.
PaBHoBecue [TonsiTre 06 sHTANBIMK U 3HTporHU. DHeprus [ mo6ca. 3akon ['ecca u ciiencTBus u3 Hero. Poib cMemneHus
XUMHICCKH PaBHOBECHS B TEXHOJIOTUYECKUX ITPOLIECCAX.
X peakiuu IIpakTHyeckue 3aHATHA
[Tpunnun Jlelllarense. Bnusuue paznuuHbix (akTOpoOB Ha U3MEHEHNE PAaBHOBECUS! XUMUYECKUX PEAKIIHH.
3aKoH JEHCTBYIONIMX MAacC M KOHCTAaHTAa XUMHUECKOT0 paBHOBeCHs. PacueThl paBHOBECHBIX KOHILIEHTpAIHA
pearupyromux BeecTB U MPoyKTOB peakiuil. PacueTs! TemnoBoro a¢dexra peakuuu.
Pemrenne npakTMKO-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 coJiep:kaHue OK 01
JlucriepcHbie Teopernueckoe o0y4eHne OK 02
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CHCTEMBI U JucnepcHble cuctemsl. Kosongaplie cuctemsl. VICTUHHBIE pacTBOPHI. OK 07
(baxTops! UX PactBopenne kak Qusnko-xumudeckuid mnpouecc. PactBopbl. CrocoObl NPUTOTOBIEHUS PACTBOPOB. MK 5.2
YCTOHYMBOCTHU PactBOoprMocTb. MaccoBasi 10711 pacTBOpPEHHOIO BelecTBa. [IpenenbHO JOIycTUMBIE KOHLEHTPALUU U UX

UCIIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.

Knaccudukanuss nucnepcHbIx cucteM mo coctaBy. CTpoeHue M (PakTOpbl YCTOMUMBOCTH JHUCHEPCHBIX 3

cucreM. Pacro3sHaBaHMe HCTMHHBIX pPacTBOPOB, KOJUIOMAHBIX PACTBOPOB M IpyOOJUCHEPCHBIX 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 3aJaHUIl Ha JMCIIEPCHBIE CHCTEMBI, HCIIOJIb3yEMbIE B 5

OBITOBOM UM TPOU3BOACTBEHHOW JEATEJIBHOCTH YEJIOBEKa, C TMO3ULUI HSKOJIOTMYECKON 0e3011acHOCTH

MOCTICICTBUI U TPAMOTHBIX PELICHUN MPo0IeM, CBSI3aHHBIX C XUMHEH.
KonTpouabnas 1
padora 2
Paszpnen 7. KauecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPraHUYeCKUX M OPraHNYecKHX BellecTB 6
Tema 7.1. OcHoBHOe coaep:xaHue 3 OK 01
OGnapyxeHune TeopeTnueckoe o0yueHune 1 |OK02
HCOPTAaHUICCKUX | KayecTBEHHbIC XAMUYECKHE PEAKIIUH, XapaKTEPHBIC JJIsl OOHAPYKCHHUSI HEOPTraHMYECKUX BENIECTB (KATHOHOB 1
KaTHOHOB U Y aHHNOHOB).
aHMOHOB IIpakTuyeckue 3aHATHA 2

CocraBieHue ypaBHEeHUH peakinii oOHapykeHHst KaTHOHOB [-VI rpymni 1 aHHOHOB, B T.4. B MOJIEKYJISIPHOU U

MOHHOM (hopMax. 2

Peakiiun oOHapyXeHUsI HEOPTraHUYECKHUX BEILIECTB B PEAJIbHBIX 00BEKTaX OKPYXKAroIei cpesibl.
Tema 7.2. OcHoBHOE coep:KaHue 3 OK 01
OGHapyxeHue Teopernueckoe o0yuenune 1 [OKO02
OpraHnICCKUX KauecTBeHHBIE XUMHUYECKUE PEAKIIMH, XapaKTEPHbIE U1 0OHAPYKEHUS OTAEIbHBIX KJIaCCOB OPraHMYECKUX 1
BEIIIECTB

COEMHEHMI: (PEHOJIOB, albIETHI0B, KpaxMaia, YKCYCHOM KUCIOThI, aMUHOKHCIIOT U Ap.
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OTZIEJIbHBIX IIpakTHYeckue 3aHATHA
KJIaCCOB C CocraBieHue ypaBHEHUH peakiiii 0OHapy>KEHUSI OPraHMUECKUX COCTUHEHUI: ()eHOIIOB, albJICTU/IOB,
HCIIOJB30BAHUEM | KpaxmMalla, YKCYCHOM KHUCJIOThI, aMUHOKHUCIIOT M JIp. 2
Ka4CCTBCHHBIX Jlenatypanusi 0€JIKOB IPU HArPEBaHHH, [IBETHBIC PEAKIIMH OCITKOB.
peaKHI/IfI CocTaBiieHre KaueCTBEHHBIX peaKL[Hﬁ 06Hapy)K€HI/ISI OpPraHNu4YCCKHUX COETUHEHHUN OTHEIBLHBIX KIIACCOB.
KonTpoabsnas

CrpoeHue BenecTBa U XMMUYECKUE PEAKLIUH.
pabora 3
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJEeP:KaHUe (COaepKaHUe TPUKJIIATHOTO MOAYJIs) 6
Paznea 8. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoBHoOe coJepkaHue 6 OK 02
Xumust B OBITY 1 _| Teoperuueckoe o0yuenne 4 OK 04
IIPOU3BOJCTBEHHOMN = = = OK 07
TeSTELHOCTH Dkosornyeckas 6€30MacHOCTb MMOCIEACTBUI OBITOBOM M MTPOU3BOICTBEHHOH J1EATEILHOCTH YeJIOBeKa, 4

. . o K 1.3

GEIOBEKA CBsI3aHHAs ¢ epepabOTKOI BEIEeCTB; MOMCK M aHAIN3 XUMUYECKON HH(POpPMALINK U3 Pa3INUHbIX

HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MHpopMauu, cetb HTepHeT

U Apyrue).

IIpakTHYeckue 3aHATHSA 2

Keticol (¢ yueTom Oynymieit npodeccuoHanbHOM AeITeNbHOCTH) Ha aHATTU3 HHPOPMALIUHU O

[TPOM3BOJICTBEHHON JEATENLHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON U MOTYyYeHHEM BEUIECTB, a TAKXKE C 2

PKOJIOTHYECKOM 0€30MacHOCTBIO.

3amura Kkelica: [IpencraBienne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIIJIEHUE C TPE3EHTALUEN )
Ipome:kyTounasi arrectanus (TuddepeHIMPOBAHHDBIN 324ET) 1
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3 Yci0BuA peanu3alui NPOrpaMMbl 001e00pPa30BaTeIbHON JUCITUNIMHBI

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

Jlisa peanu3anui IpOrpaMMbl JAUCHHUIUIMHBL JTOJKHBI OBITh MPETyCMOTPEHBI CIIETYIOIINe
CrienMaabHbIC OMEIIECHUS: YIeOHbIN KaOUHET XUMUHU /UK y4eOHOW XUMHUUYECKOU JJab0opaTOpUH.

O6opynoBanue y4eOHOro kaduHera (HArJsIHble MOCOOHMsI): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIENIEN MOJIEKYJI, MOJIEIN KPUCTAIUIMYECKUX PEUIETOK, KOJUIEKIIMH ITPOCTHIX U CIOXHBIX BEIIECTB
W/WIM KOJUIEKIIMK TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHUHEpPAjoB, Tabnuua MeHzeneesa,
y4ueOHbIe (UIBMBI, TU(PPOBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHUsI: KOMIIBIOTEp C YCTPONCTBAMHU BOCIIPOU3BEICHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEAMIHAA JOCKa, yKa3Ka-TPe3eHTep IS
IIPE3CHTALAMN.

OGopynoBanue JjadopaTopuu M Ppadouyux MecT JA0OPATOPUM: MEH3YPKH, IUIETKH-
KareJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U TIOKPOBHBIE CTEKJIA, JIAHLIETHI JIs
KaleJIbHBIX peakluid, GuIbTpoBalibHas Oymara, MpOMBIBAIIKU, CTEKJISTHHbIE MPOOUPKHU, PE3UHOBBIE
poOku, poHAPUKU, HAOOP PEaKTUBOB, CTEKJISHHbIC MAJTOYKH, IITATHBBI IJI IPOOHPOK; MEpPHBIE
LWIMHJPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH AenuTesbHble mununapudeckue (50-100 M), cTynku ¢
NecTUKoM, (happopoBbie YaIKM, THUHIETHI, (PUIBTPHI OyMa)KHBIE, BaTa, Mapis, YacOBBIE CTEKJIA,
AJIEKTPOIUIATKY, JIA0OPATOPHBIE MITATHBBI, CIIUPTOBBIC TOPEIIKHU, CIIMYKH, MPUOOP I MOTyICHUS
ra3oB (Wi MpoOUpKa C Ta300TBOJHOIN TpyOKoii), Aepxkarenu g NPOOUPOK, CKISHKH IS
XpaHEHHUS PEaKTUBOB, pa3AaTOYHBIC JIOTKH;, XUMu4eckue crakanel (50, 100 u 200 mur); mmartenu;
MUHUETHI; TUrebHbIE LIUIMIBI; CEKYHIOMEpH! (TaiiMepsl), MepHble npoOupku (Ha 10-20 mu) u
MepHble koaobl (25, 50, 100 u 200 miu), BoasiHas O6aHs (MJIM TepMOCTAT), CTEKJISIHHbIEC MAaJIOYKU;
KoHWYeckue Kouowl st TutpoBanus (50 u 100 Mi1); MHIMKATOPHBIE MOJIOCKH IS onpeaencHus 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 aHAMTUYEeCKUe Bechl, pH-MeTphl, cymmibHbIi 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. — Cankt-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. TabpuensnO.C. Xumus:yueb.mscrya.npod.yueb.3apenennii/O.C.Iabpuensu, .I".Oc
TpoyMoB.—M.,2016.-256c.

7. Ta6puensnO.C. XumussanpodeccuiiucienaibHOCTCHTEX HUUECKOTOMPOdUIIS: yue
OHUKIIIACTY. yupexxaeHuiicpen.mpod.oopazopanus/O.C.I"abpuensu,U.I".OctpoymoB.—4-
eus.,crep.—M.:M3narenbckuitiienTp«Akaaemus»,2017.—272c.

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

1. Jleonoma, I I'. Xumus : yuebnoe mocobme / I'. T'. 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 / M.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. AnekcammpoBa, . A. Heopranuueckas Xumust. TEOPETHUYECKHE OCHOBBI
W1a0opaTOPHBIA TPAaKTHKyM: ydeOHUK / 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
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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 MPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX padoT, TECTHPOBAHUS, a TaKKke
BBIMIOJTHEHHUS]  OOYYalOIIMMHUCA  MHAMBHUIYANbHBIX  3aJaHUi, TPOEKTOB, HCCIECIOBAHMIA.
Pesynbratel 00y4yeHHMs OMNpeneisioT, uTo oOydarmiuecs AOKHBI 3HATh, MOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUYEHUS JUCIUILTUHBL.

st hopMUpOBaHUSI, KOHTPOJISL U OLIEHKH PE3yJIbTAaTOB OCBOCHUS YU4eOHOW JMCIUTLIMHBI
UCTIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATHH, TPEICTABIISIONIAS COOON KOMILUIEKC YIeOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CHOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (nmpeametnbie pe3yabTathl o gucturnae) 1 GI'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 (GhopMyIIbI COeAMHEHHI 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 KOMIUICKCHBIX
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. 3ajauym Ha pacyer
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 peaKlui TUIAPOIN3a
COJIEHN, YCTAaHOBJIEHUE
WU3MEHEHUSI KUCIIOTHOCTH CPEIBI.
2. JlabopaTopHas pabora
«Peakuuu ruiponnsza.

OK 01

Paznen 3.
Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellleCTB

HcciaenoBarb cTpoeHue u
CBOlicTBa
HEOPraHu4ecKuXx BellecTs

KonTpoasHnasi padora
«CBoiicTBa HEOPTAaHUYECKUX
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 (hopmynam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTHyeckue 3aaHus Ha
OIPEAEIIEHNE 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
BEIIIECTB OT CTPOEHUS aTOMOB U coJei».

MOJIEKYJI, a TAKKE THIIA 2. 3ajaHus Ha COCTaBJICHUE

KPUCTAJUINYECKOM pEeIIeTKH |ypaBHEHUH XUMHUECKUX
peaKumii ¢ ydacTHEeM IPOCThIX U
CJIO’KHBIX HEOPraHMYECKHX
BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(OTEpHBIX TUAPOKCUIIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yOIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHHUS.
3. IlpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIyYEHUE
HEOpPraHUYECKUX BEILECTB.
4. JTaboparopnas paboTa
«CBOMCTBa METAJJIOB U
HEMETaJJIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHE 3aJJaHus 110 COCTABIICHUIO OK 02
BEIIECTB. HEOPraHMYECKUX BEIIECTB B | XUMUYECKHUX PEAKIIUH € IK 1.3
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 cBoiicTBa
cBoOiicTBa BellecTB OPraHu4eCKHX BelecTB
OpraHHYecKHuX
BeleCTB

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. 3ajauu 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 XUMUYECKUX
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
OpPraHWYECKHUX BEILECTB 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
y4acTUEM OPTaHUYECKUX
BEULIECTB, UCIIOJIb3YEMBIX I UX
UACHTUPUKAIUH B OBITY U
MPOMBIIIJIEHHOCTH.

OK 01
OK 02
I1K 4.2
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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. [IpakTUKO-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 | ONPEIEICHUE 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
CMEIIEHNE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«V3yueHne BIUSHUS PA3INYHBIX
(akTOpOB Ha CMEIIEHUE
XMMHUYECKOTO PABHOBECUS.

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. 3apaun HA TPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOPBI, KOJUIOUHBIE pacTBOpOB. OK 02
(hakTophI KX pacTBOpHI U 2. [TpakTuko-opuentupoBannsie 11K 5.2
YCTONYMBOCTH 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 CBOMCTBA BBIOOD):
TMCTIEPCHBIX Pa3IUYHbIX BUJIOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — WccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3pmen 7. Hccaenosarhb cBoiicTBa
KauecTBeHHbIEe |OpraHM4ecKHX U
peakuuu HEOPraHu4ecKuXx BellecTs
o0HapYy:KeHUs € UCN0JIb30BAHUEM
OpPraHNuYecKHX U |KaYyeCTBEHHBIX pPeaKIuii
HEOPraHUYeCcKuX
BeIeCTB
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
kaTuoHoB [-VI rpymnm u
aHMOHOB, B T.4. B MOJICKYJISIPHOM
Y MOHHOMH popmax.
7.2 |O6HapyxeHHE UccnenoBath 1. JlabopaTtopHas padora (Ha OK 01
OpraHUYEeCcKuX KayeCTBEHHbBIE pPEaKIH BBIOOD):
BELIECTB OpPraHMYECKUX COEANHEHNN |— KadecTBeHHBbIE peakiuu Ha
OTJIEbHBIX OTJIEJIbHBIX KJIACCOB OTJIENIbHBIE KIIACChI
KJIaCCOB C OpraHUYECKUX BEIIECTB;
HACTIOJTb30BAHUEM — KauecTBeHHBII aHAIU3
KaueCTBEHHBIX OpraHUYECKUX COCTUHEHUH 1Mo
peakuuit (GYHKIIMOHATIBHBIM TPYIIIaM.
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Monyas / Paznen

Ne / Tema PesynabTaT 00yuenunst OueHo4YHbIC MepONIPUATHS OK
2. [IpakTryeckue 3aaHus Ha
COCTaBJICHUE KAYECTBEHHBIX
peakmuii oOOHapyKEHUS
OpraHUYECKUX COCIMHCHHI.
Il |[IpuknaaHoii MogyIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3ammura Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOM H Oyayuei npogeccuoHAIbHOI
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM JAeATeJIbHOCTH)
Ol JeATeJIHLHOCTH |JeTeILHOCTH YeJI0BeKa 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 IEATEIbHOCTH  |ITPOU3BOJICTBEHHOM JIeATETLHOCTH) OK 04
yeJoBeKa JIeATSIIFHOCTH UenoBeka ¢ |Bo3MokHBIE TEMBI KEHCOB: OK 07
MO3UIUN YKOJIOTHUECKOU 1. Iloremrenue KiimMaTa u [IK 1.3

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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