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1. O0mas xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM
TUCHUILTHHBI « XHUMHA»

1.1 Mecto AUCUMILUIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

OOGmieobpa3oBaTenbHas JUCHHUIUIMHA «XUMUS» SBISICTCS 00s3aTeIbHOU
4acThIO 00I1e00pa3oBaTeIbHOrO IHMKIa obOpazoBaTenprHOM mporpammbl CIIO B
cootBercTBUM ¢ PI'OC no cnenunansHocT 38.02.03 OneparmonHas AeATeIbHOCTD
B JIOTUCTHUKE.

1.2 llesn ¥ muIaHUPyeMble Pe3yJIbTAThl 0CBOEHUS JUCIUIJIMHBI:

1.2.1. leab o0ureodpa3oBaTeIbHOM TUCHUILIMHBI

@opMHUPOBaAHUE Yy CTYAEHTOB MPEICTABICHUS O XUMHUYECKON COCTABIIAIOIIEN
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA KaK OCHOBBI MPUHATUS PEUICHUA B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO MOBEIECHUSA B
MIPUPOJHOM CpeJie.

3amaun JUCIIUIUINHEL:

1) cdopmupoBaTh NMOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U SIBJIEHUM B OKPY’KAIOLIEH Cpelle, IEIOCTHOM HayYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  YMEHHUS  COCTaBIATh  (POPMyJbl  HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS! XUMHUECKUX PEAKIUN, OOBSCHATh UX CMBICT,
UHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopmMupoBaTh HABBIKM TMPOBEJICHUA MPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTATIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TpaBUiI OE30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIa0OpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHUS UCIOIb30BaTh MHPOPMAIIMIO XUMUYECKOTO XapaKTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chbopMupoBaTh ~ YMEHHUSI  MPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
JEATCIBHOCTH M XHUMHUYECKUX TMPUPOAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAUUMOCTH JOCTHXKEHUN XUMHUYECKON HAYKHU
Y TEXHOJIOTUH ISl pa3BUTHS COITMATIBLHON U IPOU3BOJICTBEHHOM cdep.

1.2.2 Ilnanupyemble Ppe3yJbTaThbl OCBOEHHsI 001Ie00pPa30BaATEILHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUITMHA uMeeT npu hopmupoBanuu 1 pazsutuu OK u T1K.



Koa u HauMeHOBaHHE

HHaHpreMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

¢GopmMupyeMbIX KOMIIETEH U Oo0mme JAMcuMivinHapHbie

OK 01. B wacTu Tpy10BOro BOCIUTAHUSA: - BIAJAETh CUCTEMOW XUMMHYECKHMX 3HAHUHK, KOTOpas
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HaHHE BKJIFOYAET:

CTHIOCOOBI [IEHHOCTH MacTepPCTBa, TPYI0IIO0HE; OCHOBOIIOJIATAIOINE TOHATUS (XMMHYECKUH 3JIEMEHT,
peuieHus 3anaqy FOTOBHOCTh K AKTUBHOW  JI€SITEIIBHOCTH aToM, DJJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIEKTPOHHBIE
npodeccnoHaTBEHOMI TEXHOJIOTUYCCKON M COLIMAJIbHOM OpOUTAI aTOMOB, HOH, MOJICKYJIa. BAJIGHTHOCTb,
NEeSATEIbHOCTH HaIpaBJIEHHOCTH, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIIECHMUS,
MIPUMEHUTEITEHO CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH XUMUYECKas CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBII

K pa3/IMYHbIM KOHTCKCTaM

Y CaMOCTOSITEIBHO BBINOJHATH TaKyIO
NeSITeIbHOCTD;

- HHTEpEC K pa3In4HbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.

OsnaneHue YHUBEPCAITbHBIMU

Y4eOHBIMH MTO3HABATEIBHBIMH JICHCTBUSMU:

a) 6a30BbIC JTOTUYECKUE CHCTBHS:
CaMOCTOATEIIEHO dopMynupoBaTh nu
aKTyaJIU3UpOBaTh TPOOJIEMY, paccMaTpHBaTh
ee BCECTOPOHHE;

- yCTaHaBIHMBATh CYIIECTBEHHBIH MpPU3IHAK
WIA OCHOBAaHHS JUISI CpPaBHEHHS,
Kjaccuukauuu U 0000LIeHMS;

- ONpeNeNsiTh IeNH JIeSTeILHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPHH UX
TOCTHKEHUS;

- BBISIBJSITh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTH KOPPEKTHUBBI B JICITEIILHOCTD,
OILIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIE/ICTBUI NeSTEIbHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHUE TTPH
peleHnH

0o0BbeM, YIJIEpONHBIN cKejeT, GyHKIMOHAbHAS TPYIINa,
paaukai, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUM PSI,
FOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJI- M a30TCOJAEpIKaIIUe
COCIMHEHMS, OMOJIOTUYECKU AKTHBHBIC BEIECTBA
(YyrieBopl, )KHpbI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTAIUINYECKAs PEIIEeTKa, THUIIbI
XUMUYECKUX PpeaKIUui (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30-U IHJIOTEPMUYECKHE, PEaKI[U HOHHOTO OOMEHa),
pacTBOp, IIEKTPOJUTHI, HEIIEKTPOJIUTHI, DICKTPOTUTHIECCKAS
JUCCOIMAIMsl, OKUCIUTEINb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIUi, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUs XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX
BemiectB  A.M. BytnepoBa, Teopus 3IIEKTPOJIUTUYECKON
auccoumranuu, nepuoguueckui 3akon .M. Mennaeneesa,
3aKOH COXPAaHEHHS MacChl). 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMUU, (AKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJTYyUYECHUH U 0€301TacCHOM
WCIIOIb30BAHUM BRXKHEHIINX HEOPTaHUYECKUX U
OPTaHWYECKUX BEMIECTB B OBITY W TMPAKTHYECCKOU
JeSATEIbHOCTH YETIOBEKA;

- YMETb BBISBJISTh XapaKTEPHbIE MPU3HAKHA U B3aUMOCBSI3h
W3YYEHHBIX MOHATUMN.




KU3HEHHBIX TIPOOIIeM

6) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBUS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIeIOBATEIBCKOM
Y TIPOCKTHOM JESITETbHOCTH, HABBIKAMU
paspereHus mpoodieM;

- BBIIBIATH TPUYMHHO-CIICJCTBEHHBIC CBS3H
Y aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
€e pelIeHMsI, HAaXOUTh APTYMEHTBI JJIs1
JIOKa3aTesIbCTBA CBOMX YTBEPKICHUN,
napaMeTpel U KPUTEPHU PEUICHUS;

- aHAJIM3UPOBATh TIOJYUYEHHBIC B XOJC PEIICHUS
3aJauu  Pe3yJIbTaThl, KPUTHYECKU OIICHUBATH
WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B NTO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

* yMeTh WHTETPHPOBATh 3HAHUS U3

Pa3HbIX MPEeIMETHBIX 00NIacTeil;

- BBIJIBUTATh HOBBIC UJICH, TIPE]IaraTh
OpPUTHHAIILHBIE TTOIXO/IBI U PEIICHUS;

- CIIOCOOHOCTH UX MCIOJIb30BAHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

3a1aBaTb

IIPUMEHATH COOTBETCTBYIOIUE ITOHATHUS IIPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPIaHUYECKUX U OPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHUI; BBISBIIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMU U NIPEICTABICHUSMHU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

YMETh  HCIOJb30BATh HAUMEHOBAaHUSA  XHMHYECKHX
COEAMHEHHUIN MEXyHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIAJHOW XUMUHU U TPUBUAIbHBIC HA3BaHUS BAKHEUILINX
BEIIECTB (ITWIJICH, aleTHJICH, TIHUIEPHH, (EHOIL.
(dbopManbaeru, yKCycHas KHCIIOTa, TIMIUH, YTapHbIii ra3,
YIJIEKUCIIBIN T'a3, aMMHUAK, raiieHasl U3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJA U IPYTHX).

COCTABIISATH (POPMYJIBI HEOPTAHUYECKUX U OPTaHUIECKUX
BEIIECTB, YPaBHEHUS XUMHUECKUX PEAKIIH, 0OBICHATH UX
CMBICJI; ITOATBEPKIATh XapAKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU H
3alACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETb yCTaHaBJIUBATh MPUHAUICKHOCTh N3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKHX BEUIECTB K OIPEACIICHHBIM
KJIaccaM U TpyIIiaM COeANHEHU M.

XapaKTEpPU30BaTh MUX COCTAaB M BAaXKHEHIINE CBOMCTBA;
OTIpeCTATh BUIbl XUMHUECKUX CBsI3eH (KOBaJleHTHAs, MOHHAS,
MeTaJlJIn4yecKasi, BOJOPO/IHAs ), TUIIbI KPUCTAIITNIECKUX
PELIETOK BEIECTB; KIacCU(PUIIMPOBATH XUMUUECKUE
peakuuu;

-copMupoBaTh MpEACTaBIEHUS: O XUMHUYECKOH -
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHpPA, POJIU
XMMHUHM B TIO3HAHWH SIBICHUH MPUPOIBl, B (HOPMUPOBAHUU
MBIIUIEHHSI W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs
MPaKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUsS K CBOEMY 3/10POBBIO U IPUPOJHON CpPELE;




- YMCTb MMPOBOAUTE PACUCTBI MO XMMHNYCCKUM Q)opMynaM u

YpaBHEHUSM
XUMUYECKUX PEaKIMil C  HUCHOJIb30BAaHUEM
(bu3MuecKUX  BEJIWYUH, XapaKTEPU3YIOIIUX BEILIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMabHbIE
yCIOBHSA) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMs Ul NPUHATHUS DPELICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAIIH

nHpopManuu u
WH()OPMAIMOHHBIC TEXHOJIOTUN
JUISL BHITIOJTHEHUS

3a1a4 mpodeccruoHambHOM
JesITeNbHOCTH

B 065acTi IEeHHOCTH Hay4YHOTO MO3HAHUS:
c(hOpPMHUPOBAHHOE MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
TI0JI ¥ KYJIbTYp HOM MHUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHTATEIBCKOU
KYJBTYpBI KaK CpeJICTBA B3aUMOACHCTBHS MEXTY
JOABMH U TIO3HAHUS MUDA;

- OCO3HaHHE IIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOCKTHYIO H
HCCIIEI0BATENIbCKYIO JeSTEIbHOCTD
WHIWBUIYaJIbHO H B TPYIIIIE;
Osnanenue YHUBEPCATbHBIMU
MO3HABATEIBHBIMH JICHCTBUSIMHU:

B) paboTa ¢ uHpopmanueii:

- BJIaJCTh HABBIKAMHU TIOJTYYCHUSI MHPOPMAIIUH W3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITH MIOUCK, aHAIIN3, CHCTEMATH3AINI0 U
MHTEpHpeTanio HHPOPMALIUU Pa3IMYHBIX BUJIOB
1 (hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3JINYHbIX (hopMaTax ¢

y4eOHBIMU

- YMETh MJIAHUPOBATH U BBIMOJHATH XUMHUYECKHUIA SKCIIEPUMEHT
(TIpeBpallieHrs OPraHUYeCKUX BEIIECTB IPU HAIPEBaHUH,
MOJTyYeHHUE STUIICHA U U3YYEHHE €r0 CBOMCTB, KAUeCTBEHHbBIC
peaKIu Ha alibJIeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB IPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJIUTH PEAKIIUU HOHHOTO OOMEHA, ONIPEIETISATh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS;
pemarh 3KCepuMeHTaNbHbIE 3a/1a4u 110 TemaM "Metamisl" 1
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MMacHOCTH MPH OOpAICHUH C BEIIECTBAMU U
1abopaTOpHBIM 000PYI0OBAHUEM; TIPEJCTABIATh PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3alucu ypaBHEHU N
COOTBETCTBYIOIIMX peakinii U GopMyIHpoOBaTh BEIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB {CPEJCTB MaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMU HayYHOT'O TIO3HAHUS BEILIECTB
1 XUMUYECKUX SIBJICHUH (HAOIII0IeHNE, U3MEPEHHUE,
SKCHEPUMEHT, MOJEIMPOBAHNUE);

- YMETb MPOBOJIUTH PACUETHI 110 XUMHUIECKUM (HopMyJiaM U
YpaBHEHUSM XMMHUYECKHUX PEaKIUii ¢ UCTIOJIh30BAaHUEM




y4eTOM Ha3HaueHUs1 HHPOPMAITUU U IIETIECBOM
ayJUTOPUH, BBIOUPAsi ONTUMAIBHYIO POpMy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
nH(OpMaIINHY, €€ COOTBETCTBUE NIPABOBHIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJB30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX

Y OpraHU3alMOHHBIX 33724 C COOI0ICHUEM
TpeOOBaHUH IPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHS,
MIPABOBBIX U TUYECKUX HOPM, HOPM
MH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH;

(1)I/ISI/II-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI, obbeMa (HOpMaJ'IBHBIe
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIIECCTBAMU 1 UX ITPUMCHCHHUEM

OK 04. DddexTnBHO
BYaMMO/ICHCTBOBATh U paboTaTh
B KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEEIIEHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIeA0BATEIbCKOM,

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazeHue yHUBEpCATIbHBIMU
KOMMYHHUKATUBHBIMU

JIECTBUSIMHU:

0) COBMECTHasI IeATEIIbHOCTh:

- IIOHMMAaTh U UCHOJIb30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- I[PUHUMATH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS 11O
€€ JIOCTUKEHUIO: COCTABISTh IJIaH JICCTBUH,

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU Y4eOHO-HMCCIIEA0BATEIbCKOM,
NPOEKTHON U COLIMAIbHON JeSITeIbHOCTH;

OgnajieHne yHUBEpCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasI I€ITEIIbHOCTb:

- TMOHHMMATh M UCHOJb30BATH MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYaTbHON pabOTHI;

- NPUHHUMATh LI€JH COBMECTHOH JIEATEIHOCTH,
OpPTraHU30BBIBATh M KOOPAWHUPOBATH JEHCTBHUS TIO €€
JOCTHKEHUIO: COCTABIIATH IJIaH JeHCTBUI, paclpeaessaTh poju
C YYETOM MHEHHI Y4aCTHUKOB 00CYX/1aTh Pe3yJIbTaThl
COBMECTHOH paboThl;




pacrpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHHKOB 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOOPJAMHUPOBATH U BBIMIOJIHATH paboTy B
YCIIOBUSIX PEATbHOTO, BUPTYAILHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

* OCYIIECTBISATh TIO3UTHBHOE
CTPATETHUECKOE MOBEJICHUE B Pa3IMYHBIX
CUTYaIUSAX, MPOSBISATH TBOPUECCTBO U
BooOpakeHue, ObITh MHULIMATUBHBIM OBlaficHHe
VHUBEPCATBHBIMA  PETYISITHBHBIMU
JCUCTBUSIMU: ) IPUHSATHE CeOsl U IPYTHX JIFOJICH:
- TMPUHUMATHh MOTHBBI U ApTYMEHTBI JPYTHX
JIOJICH TIPU aHAJIM3e PE3yIbTaTOB JICATEILHOCTH;
- MPU3HABAThH CBOEC MPABO U MPABO JPYTHX JIFOACH
Ha OIIHOKHU;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATH MU C
MIO3UIUU IPYTOTO YEIOBEKa,

- KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSIX
pearbHOTO, BUPTYAJTBLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

* OCYUIECTBJATH MO3UTUBHOE CTPATETHMUYECKOE MOBEICHHUE
B Pa3JIMYHBIX CUTYaLMSX, MPOSBIATH TBOPUYECTBO U
BoOOpaxeHue, ObITh MHUITMATUBHBIM OBJIaJIeHNE
YHUBEPCAIBHBIMU  PETYISTUBHBIMU JACHCTBUSMHU: ) IPUHSATHE
ce0s ¥ IPYTHUX JTFOJCH:

- OPUHUMATh MOTUBBI U @PTYMEHTHI APYTUX JIFOJAEH MPU
aHaJii3e Pe3yJIbTaToOB JIEATEIbHOCTH;

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOJICH HA OIIHUOKH;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TTO3UIIUU JPYTOTO
YyeJioBeKa;

OK 07.

ConeiicTBOBaTh COXpAaHEHUIO
OKpY’Karollen cpeapl,
pecypcocOepekeHnIo,
IPUMEHSATh 3HaHUS 00
W3MEHEHHUH

kiumara. [IpuHIums!
OEepEKITUBOTO

MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalHAX

B 00actu 3K010ru4eckoro BOCIUTAHUSA:

- c(hOpPMHUPOBAHHOE IKOJIOTUUYECKON KYJIbTYpBI,
IIOHMMAaHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U
COLIMAJILHOW Cpeibl, 0CO3HAaHUE II100aIbHOTI0
XapakTepa dKOJIOTHYECKHX Ipo0iIeM;

- IUIAHMPOBAHME M OCYILIECTBJICHUE JIEHCTBUI
B OKPYXKaloUIeW cpelle Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HENPUATHE JIEHCTBUM, TPUHOCIIINX
BpeJl OKPYKaIOLLEH Cpeae;

- YMEHHUE NPOTHO3UPOBATH HEOIArONPHUSTHBIE
9KOJIOTMYECKHE NOCIEACTBHSI IPEANPUHUMAEMBIX

c(OopMHPOBATH NPEACTABICHUSA: O XUMUYECKOMH
COCTABIISIFOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHUU B TIO3HAHUM SIBJICHUN TPUPO/IbI, B (POPMUPOBAHUN
MBIIJIEHUS U KYJbTYPBbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs TPAKTUYECKUX
3a71a4 ¥ 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIIECHUS K CBOEMY
30pPOBBIO U IPUPOJHOIL cpene;

- YMETh CO0JII0/1aTh IPABHJIA IKOJIOTUYECKH 11€J1eCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOI IEATETLHOCTH B LENISAX
COXpaHEHUs CBOETO 370POBbS U OKPYKAKOIIEH MPUPOTHON
Cpeabl; YUUTHIBATh OMACHOCTh BO3/ICHCTBHSI HA KUBBIE
OpTraHHU3MbI OIIPEACTICHHBIX BCUICCTB, TIOHUMAas CMBICJI
MoKa3aTessl MpeiebHOM JOMYyCTUMOM KOHIIEHTPALIUU




JEUCTBUMN, IPEAOTBPALIATh UX;

- pacIIIPEHKE OIBITA ACATEIbHOCTU
9KOJIOTUYECKON HAIIPaBICHHOCTH;

-OBJIaJICHHE HaBbIKaMHU y4eOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
NESTEIIBHOCTH;

[IK 1.1. OcymiecTBisTh
COTIPOBOXKJICHUE, B TOM UHCIIC
JIOKyMEHTAIIMOHHOE, MPOIIEYPHI
3aKyTIOK

3aI10JIHCHUC AOKYMCHTaAllU, CBSI3aHHOM C
3aKyIIKaMH; aHaJI1u3 JIOTHCTHYCCKOM CHCTEMBI
yHpaBJICHU: 3allaCaMU U UX HOPMUPOBAHUA

opopmiath  GOpMBI  TMEPBUYHBIX  JOKYMEHTOB s
OCYIIECTBICHUS IIPOLIEYPBI 3aKyIOK; OTIPENIETATh
NOTPEeOHOCTH B MaTepHaldbHBIX 3amacax s oOecreueHust
JESATEIbHOCTH OpraHu3allii; MPUMEHSITh METOO0JOTHUYECKHE
OCHOBbI ~ 0a3uCHBIX CHUCTEM VyIpaBIEHUS 3amacaMd B
KOHKPETHBIX CHUTyallUsiX; OMNPEAENsATb CPOKH U OO0BEMBI
3aKyMOK MaTepUaIbHBIX IIEHHOCTEH; OIICHUBATh MOCTABIIHUKOB
C IPUMEHEHUEM Pa3JIUYHBIX METOJIUK
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2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM JUCHUIIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.Y.
1. OcHOBHOE coJiep:KaHNe 64
BT. 4.
TEOPETUUYECKOE 00YUCHHE 2
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 62
2. IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE cojepxkanue 7
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHATHUS 2
caMoCTofATeNIbHasg padboTa S
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1
324€T)
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2.2. TemaTu4ecKHUil IJIAH U CoJeP:KaAHMe TUCITUIINHBI

Pemenune 3amannii Ha MCIOJIB30BaHNE XUMHUYECKON CHMBOINKY M Ha3BaHHUH COSTMHEHUH I10
HOMEHKJIAType MEKIyHApOJHOTO COK3a TEOPETUUECKON U MPUKIIAJHON XUMHUH U
TPUBUAIBHBIX Ha3BaHWM JUISI COCTABIICHUSI XUMHUYECKUX (POPMYJT JIBYXaTOMHBIX COCTUHEHHMA
(oKcuIIOB, CyNb(QHUA0B, TUAPUIOB | T.II.) U APYTUX HEOPTaHUUECKUX COCTUHEHHMA
OTJICILHBIX KJIACCOB.

[IpakTueckue 3a1aHus Ha YCTAHOBJIEHUE CBS3U MEXIY CTPOCHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U MEPUOIUYECKUM H3MEHEHUEM CBOMCTB XUMUYECKHUX SJIEMEHTOB U UX
COCAMHEHHMM B COOTBETCTBUU C IOJ0KeHUEM [leproinueckoi CUCTEMBI.

HaumeHoBaHue Conep:kanue y4yeOHOro Matepuasia (0CHOBHOe M podeccuoHAIbHO- O0bem | ®opmupyembie
pa3aeyioB U TeM OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aAHITHSI, IPUKJIATHOI MOTYJIb 4acoB KOMIIETEHIIMH
1 2 3 4
Pa3ngen 1. OcHOBBI 6
CTPOEHHUsI BellleCcTBA
Tema 1.1. OcHOBHOe co/iep:KaHue 2 OK1
CTpoeHue aTOMOB Jlexnus
XHMHYECKHX CoBpemeHHast MOJIeNIb CTPOCHUS aToMa. CUMBOJIMUECKUN SI3bIK XUMUHU. X UMUYECKUI
3JICMEHTOB U AIIEMEHT. DJEeKTpOHHas KoHpurypauus atoma. Knaccudukanus XUMUYECKUX 31IEMEHTOB (S-
npupoaa , p-, d-31emMenThI). BalieHTHBIE 3JIeKTPOHBL. BaeHTHOCTh. DJIEKTPOHHAS IPUpPOIa
XMMHUYECKOI XUMUYECKOHN CBS3U. DJIEKTPOOTPUIIATEIHFHOCTD. BHIBI XUMUYECKOM CBS3M (KOBAJICHTHAS,
CBSI3HN MOHHAs, METaJUIMYeCcKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHus
CamocrosiTesibHas padora 2
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Tema 1.2.
Ilepuoguyeckui
3axoH u Tadauna JI.H.
MeHpaesneeBa

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

[lepuonnueckas cuctema xumudeckux 35eMeHToB /.M. Menneneea. ®u3ndeckuii CMbICI
[lepuoanueckoro 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU MTPOCTHIX M CIOKHBIX BEUIECTB B COOTBETCTBHUHU C
[MOJI0KEHUEM XUMHUYECKOTo 35ieMeHTa B [leprnoanueckoi cucreme. MUpOBO33pEHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menaeneena. [Ipornossr .M.
MenaeneeBa. OTKphITHE HOBBIX XMMHYECKUX 3JIEMEHTOB. Pelienne nmpakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JaHUN HA XapaKTepU3aALMI0 XUMUYECKUX FIIEMEHTOB
«MeTanmndeckue / HeMeTaNIMIeCKUE CBOWCTBA, JIEKTPOOTPULIATEIHHOCTh XUMUYECKUX
AIIEMEHTOB B COOTBETCTBHUH C UX JIEKTPOHHBIM CTPOSHUEM U MOJIOKEHHEM B
[IEPUOIUYECKON CHCTEME XUMUYECKHX teMeHToB J[. M. MenneneeBa»

OK1, OK2

Pasnea 2. XumMnueckue peakuumn

10

Tema 2.1. Tunsl
XHMHYECKUX
peakuuii

OcHOBHOe coJep:kaHue

CamocrosiTesibHas padora

KJ’IaCCI/I(l)I/IKaIII/ISI U TUITBI XUMHUYCCKUX peaKm/Iﬁ C Y4aCTHUEM HCOPraHUYCCKHUX BCIICCTB.
CocTaBiieHHEe ypaBHEHUH peaklnii COeTMHEHUs, pa3lIoKeHHUs, 3aMeleHnsi, o0OMeHa, B T.4.
peaKHI/If/'I ropCHus, OKUCJICHUA- BOCCTAHOBJICHHA.

YpaBHEHHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb OKuciaeHusl. OKUCIUTENb U
BoccTaHOBUTENh. COCTaBJIEHUE U YPAaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKiuii METOJIOM ANIEKTPOHHOTO Oananca. OKUCIUTETLHO-BOCCTAHOBUTENBHBIE PEAKIIUU B
MMprUpoac, NPOU3BOACTBCHHBIX MPOLECCAX U KUZHCACATCIIBHOCTU OPraHN3MOB

CamocrosiTe/ibHas padoTa

KonnuecTBeHHBIE OTHOLIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U
pacqubl 110 ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ. MOJ'II) KaK €IUHUIa KOJINYECTBA BCIIICCTBA.
MornsipHas Macca. 3aKOHBI COXpaHEHHS MacChl M SHEPTUU. 3akoH ABoraapo. MonspHbIi
00BbeM razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl M0 ypaBHEHUSIM XUMHUYECKHUX
[peaKuii C UCTIOIb30BAaHUEM MACChl, 00beMa (HOPMAaJbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BEIIECTBA

OK1
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HomeHknatypa HeopraHMuecKrX BEIeCTB: Ha3BaHHME BELIECTBA UCXO/S U3 UX XUMUYECKON
(hopMyJIBI MIIM COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOSI U3 HA3BaHUS BEILECTBA MO
MexayHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpeE.

Perienue npakTHUECKUX 3aJaHUi 1O KIacCU(pUKAIIMHY, HOMEHKIAType U XUMUYECKUM
(hopMyJiaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIaccoB (yrapHbIi ra3, yrieKuciblil ras,
aMMUaK, ralleHasi U3BECTh, HETallleHasl U3BECTh, IUTHEBAs COJa U APYIHX): Ha3bIBaTh U
COCTaBJIATh (OPMYJIbI XUMUUECKHUX BEIIECTB, OMPEENIATh MPUHAIIEKHOCTD K Kiaccy.
VcTOUHMKHM XMMHUYeCcKOH HH(opMaIiu (CpeacTB MaccoBOi HHPOpPMaLUH, ceTh HTepHeT 1
npyrue). [louck nHdopmanuy no Ha3BaHUSIM, UACHTHU(PHUKATOpaM, CTPYKTYPHBIM hopMysiaM

Tema 2.2. OcHOBHOe co/lep:KaHue 2 OK1, OK4
duiekTpoauTuyecka si (CamocrosiTeibHasi padora
nUcCOHALMS U Teopust anekTpoauTHUecKoi nucconuranuu. MoHbl. DeKTpoauThl, HEAIEKTPOIUTHIL.
HOHHBII 00MeH Peakiiun noHHOTO 0OMeHa. CoCTaBleHHE PeaKIUii HOHHOTO 0OMEHa IIyTEeM COCTaBJICHUS UX
[OJIHBIX U COKPAIICHHBIX HOHHBIX YpaBHeHUNH. KUCI0THO-OCHOBHBIE peakiuy. 3alaHus Ha
COCTABJICHUE NOHHBIX PEaKLUi
CamocrosiTesibHass pabora 4
TUnbl XUMUYECKUX PEaKLIUM.
VccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U O0OPa3yIOIINXCsl BELIECTB) U
MPU3HAKOB XUMHUUYECKUX peakuuil. [[poBeaenne peakiuii HOHHOro 0OMeHa, onpeaeeHIue
Cpelbl BOAHBIX PACTBOPOB. 3a/1aHUs Ha COCTABJICHUE MOHHBIX PEaKIIUM.
CtpoeHue BellecTBa U XUMUYECKUE PEAKIIHH.
Pa3znen 3 CTpoeHue H CBOIICTBA HEOPraHUYECKHX BelIeCTB 16
Tema 3.1. OcHOBHOEe co/iep:KaHue 2 OK1, OK2
Kaaccnduxanus, CamocrosiTeibHas pabora
HOMEHKJIATYpPa U [Ipenmet Heoprannyeckoit xumun. Kinaccudukanus Heoprannueckux Bemects. [IpocTeie u
CTpOeHHe CJI0’KHbIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, THIPOKCHIBL,
HEOPraHu4ecKux KHCIIOTHI, COJIM). B3aUMOCBSI3b HEOPraHMUECKHUX BEIIECTB. ATpEraTHble COCTOSHUS
BellecTB BemecTBa. Kpucrannuueckue u amopdHble BemecTBa. TUIIbI KPUCTAIUIMUECKUX PELIETOK
(aToMHasi, MOJIEKYJIIpHAsi, MOHHAs!, METAJIIMYECKasi). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEIIECTBA OT THIA KPUCTAIINYECKON PEeIIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTHUBHOCTH
BEIIECTB OT BUJIa XUMUYECKOM CBSA3M U TUIA KpUCTAIIIMUECKON pereTku. [Tpuannbl
MHOT000pa3usl BEIIECTB
CamocrositeibHass padora 2
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Tema 3.2. ®u3uko-
XMMHYECKHE CBOiCTBA
HEOPraHuYecKuX
BeIleCTB

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

Mertasibl. O0mue Guznyecknue U XUMUYECKUE CBOKMCTBA MeTaJII0B. CITOCOOBI TOJTyYEeHHS.
3HAUCHNE METAJJIOB M HEMETAJIOB B MIPUPO/IE U )KUZHEIEATEILHOCTH YeJIOBEKa U
opranu3moB. Koppo3us MeTauioB: BUABI KOPPO3HH, CIIOCOOBI 3AIIUTH METAIIOB OT
KOppO3UHU

CamocrosiTesibHAsI padoTa

Hemetamnsl. O0mue puznyeckue 1 XMMUIECKUEe CBOMCTBA HEMETAIUIOB. THIIHYHBIC
cBoiictBa HeMeTa/wioB V- VII rpynn. Knaccudukamus u HOMEHKIaTypa COSTMHEHUI
HeMeTaJIoB. KpyroBopoThl OMOTCHHBIX 3JIEMEHTOB B IIPUPO/IE

CamocrosiTesibHasA padora

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,
TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX
BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

CamocrosiTeibHas pabora

CocTraBiieHHE ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB: METAIJIOB U HEMETAIJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTAaHMUYECKUX COJIEH, XapaKTEPU3YIOINX UX CBOKCTBA. Pemenne
[TPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOICTBA, COCTaB, IOJIyY€HUE U
0e30MacHOe UCII0JIb30BAHUE BAKHENIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U
[TPAKTUYECKON AESITEIbHOCTH YEJI0BEKA

OK1, OK2

Tema 3.3.
Nnentuduxanus
HEOPraHM4eCcKMX
BEIIECTB

OcHOBHOe coaepKaHne

CamocrosiTeibHass padora

I/II[CHTI/Iq)I/IKaIII/ISI HCOPTraHNYCCKUX BCHICCTB. Pemenne OKCIICPUMCHTAJIBHBIX 3a/4a4 IO
XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJyYEHUIO
COEAMHEHUI METaJZIOB U HEMETAJIIOB.

M neHTuuKais HeOpraHM4eCKUX BEUIECTB C UCMOIb30BaHUEM MX (U3UKO-XUMHUYECKUX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiu Ha cynbdart-,

Kap6OHaT- 1 XJIOpUA-aHWUOHBI, HA KATUOH aMMOHMUH. CBolicTBa HCOPTaHUYCCKUX BCIICCTB

OK1, OK2, OK4

Pa3znen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB

24
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Tema 4.1.
Knaccupurkanus,
CTPOeHHE U
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

[losiBieHrE 1 pa3BUTHE OPTAaHMUYECKOW XMMUHU KakK HayKu. [Ipeamer oprannueckoi XuMuu.
MecTo 1 3HaYeHHE OpPraHUYeCcKON XMMHUU B CUCTEME €CTECTBEHHBIX HaYyK.

XHUMHUECKOE CTPOCHHE KaK MOPSAJOK COEITMHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJI€HTHOCTH. OCHOBHBIE [T0JIOKEHUS TEOPUU XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX
coequHennit A.M. bytiepoBa. YriepoIHblid CKEJIET OPraHMYECKOW MOJICKYJIbI.
3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUUYECKOTO CTPOEHUSI MOJIEKYJI. M3oMepus u
30MEpHI.

[Tonarue o pyHkunMoHaNbHON rpynme. Pangukan. IpuHIume kiaccuuKanuy opraHuuecKux
COoeIMHEHUI. MexTlyHapoHasi HOMEHKJIaTypa U MPUHLMUITBI HOMEHKJIATYpPbl OPraHUYECKUX
coenuHeHuil. [ToHATHE 00 a30TCOAEPIKAIINX COCTUHEHHSX, OMOJIOTMYECKH aKTUBHBIX
BerecTBax (yriieBojax, )Kupax, Oelkax u Jp.), BLICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX
(MOHOMeEp, OJIUMEpP, CTPYKTYPHOE 3BEHO)

CamocrosiTesibHas padora

HomMmeHnkiiatypa opraHnueckux COeIMHEHUN OTACIIbHBIX KJIACCOB (HACHIIIICHHBIE,
HEHACBIIICHHBIE M APOMATUYECKUE YTIIEBOJOPO/IbI, CIUPTHI, PEHOIBI, allbJICTU/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTH U Jp.) CocTaBlIeHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIIOJIb3YS UX Ha3BAHUS MO CUCTEMATHUYECKOM
Y TPUBUAILHOW HOMEHKJIAType (3THIICH, alleTUJICH, TIINIEPHH, PeHOI, (OopMalbaeT ]I,
YKCyCHasl KHCIIOTa, TIUIUH). PacueTsl mpocTeiiiieit ¢opMyIibl OpraHu4eckoil MOJIEKYIbl,
MCXOJIS U3 DJIIEMEHTHOT0 cocTana (B %)

OK1

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIMHEeHN I

OcHOBHOE coaep:kaHue

CamocrosiTeibHas paboTa

DU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKHX COEAMHEHUM OT/IEbHBIX KJIaCCOB
(ocoOeHHOCTH KJIacCU(UKALUK U HOMEHKIIATYphl BHYTpPHU KJlacca; TOMOJIOTHYECKHUM psia U
o01mas popmya; nzomMepusi; GU3NIECKUe CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI
[OJIy4EHHUS):

MpeJesbHbIE YIJIEBOIOPO/Ibl (aJIKaHbl M IIMKIIOATIKaHb). ['opeHne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOHCTBA MPHPOTHBIX
YTJIEBOAOPOI0OB, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHE alIKaHOB;

HeTpeeTbHbIE (QTKSHBI, AIKMHBI M aTKaIMeHbl) 1 apOMaTHYeCKUE YTIIEBOIOPOIbL. ['opeHme
AlleTUIICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB

CamocrosiTeibHast padora

- KHCJIOpOACOAepkKalllie COeTUHEHHs (CIUPThl U (PeHOIIbl, KApOOHOBBIE KUCIOTHI U 3QUPHI,

OK1, OK2, OK4
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QJIbJIETU/IBI U KETOHBI, XKUPBI, yIieBoasl). [IpakTuueckoe NpuMeHeHNe STUIICHTITNKOJIA,
riaunepuHa, peroina. [Ipumenenue popmanbaeruia, aleTanbIeruia, yKCyCHOH KUCIIOTHL.
MpblL1a Kak COJIM BBICIINX KApOOHOBBIX KUCIOT. Moroliye cBOWCTBa MbLIa

CamocrosiTesibHAsi padoTa

- a30TCOIeprKalINe COSAMHCHUS (AMUHBI 1 aMHHOKHCIIOTHI, O€JIKH ). BRICOKOMOIEKYIsIpHBIE
COeTUHEHUS (CHHTETHYECKHE U OMOJIOrHYeCKU-aKTUBHbBIE). MOHOMEp, MoJIMMeED,
CTPYKTypHO€ 3BeHO. [lonimMepusanus 3TuaeHa Kak OCHOBHOE HAIlPaBJIEHUE €T0
MCI0JIb30BaHus. ['eHeTnueckast CBsi3b MEX/y KIacCaMu OPraHUYECKUX COSAMHEHUN

CamocTosiTesibHas padoTa

CBOICTBA OPraHUYECKUX COCTUHEHUM OTACIIBHBIX KJIaCCOB (TPUBHAIIbHAS U
MEXTyHApOIHAS] HOMEHKJIATYpa, XUMHYECKHE CBOHCTBA, CITOCOOBI MTOJTyICHHUS):
MpeaciibHbIC (AIKaHbI M [IUKJI0AJKAHbI), HEMPEIeabHbIC (JIKCHBI, AIKUHBI M aJIKAIUCHBI)
ApPOMaTHYCCKHE YTIICBOIOPOIBI, CIIUPTHI U ()EHOIIBI, KAPOOHOBBIC KUCIOTHI B d(DUPHI,
QJIbJICTH/Ibl U KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSTUHEHHUSI.
3a/1aHus HA COCTABIICHUE YPAaBHEHUM XUMUYECKUX PEAKIIUNA C y9aCTUEM OPTaHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHHMS

CamocrosiTeibHass pabora

CocraBieHue cXeM peakiuil (B TOM YuCIie M0 NPEeAJ0KEHHBIM LEOYKaM IpeBpalleHuil),
XapaKTEepU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUUECKUX COSAMHEHUH OT/IEIbHBIX KJIACCOB,
CIocoOBI UX MOJTYYEHUs M Ha3BaHWE OPTaHUUECKUX COECAMHEHUH 10 TPUBHAIBLHON WU
MEXIyHAPOAHOW CHCTEMAaTHYECKOM HOMEHKIIAType. Pellenre npakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUYECKUX 33/IaHUI HAa CBOMCTBA OPTaHUYECKUX COETMHEHNN OTIENbHBIX KJIACCOB

CamocrositeibHass padora

[IpeBpalieHuss OpraHUMYECKUX BEIIECTB IPU HArPEBAHUH.

[losrydeHne aTUIIEHA U U3YUYEHHE €ro CBOMCTB. MoaenupoBaHnue MOJIEKYJI U XUMHUYECKUX
[IpeBpalleHNI Ha IpUMepe dTaHa, ITUIICHA, alleTHIIeHa U JIp.

Tema 4.3.
Nnentuduxanus
OpPraHu4YecKux
BelleCTB, UX 3HAYEHHE
U IpUMEHeHNne B
OBITOBOM U
MPOU3BOJACTBECHHOM

OcHOBHOe coaepKaHne

CamocrosiTeibHas padora

buooprannueckue coenqunenus. [lpumenenne u 6uoaoruveckas poiib yrieBoJ10B.
OxuciieHue yriaeBo0B - HCTOYHUK SHEPTHU KHUBBIX OpraHu3MoB. O61acT NpUMEHEHUs
aMUHOKHCIIOT. [IpeBpaienus 0eakoB Ny B opranusme. buonorndeckue GpyHkunn
OenkoB. buonornueckue GyHKINHU KUPOB. Pojib oprannyeckoil XuMuM B pelieHun npodiaem

MUIIEBONA O€30IMaCHOCTH

OKI1,
OK2,
OK4,
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HEATECJIbHOCTH
4YeJI0BCKaA

CamocrosiTesibHast padoTa

PoJib OpraHu4ecKoil XMMUHN B PEIICHUH MPOOIJIEM SHEPreTHYecKor 6e30MacHOCTH, B
Pa3BUTUH MEAMLIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB dHEPIUU
(aﬂbTepHaTI/IBHbIe HCTOYHHUKU BHGpI‘I/II/I). OnacHocTb BO3I[€I>'ICTBPISI Ha JXUBBIC OPraHU3Mbl
OpPraHUYECKUX BELIECTB OTJENIbHBIX KJIACCOB (YIJI€BOJOPO/bI, CIIUPTHI, (DEHOIIBI,
XJIOPOPraHUYECKHE ITPOU3BOIHBIE, albJIECTHbI U JIP.), CMBICII ITI0KA3aTeNs IPEAEIBHO
NOIYCTUMON KOHIICHTPAluU

CamocTosiTesibHas padoTa

W nentrudukanys opraHnuecKuX COSAMHEHUHN OTIEIBHBIX KJIAaCCOB

Wnertudukanus OpraHndecKuX COSTMHEHUN OTIEIBHBIX KIIACCOB (HA IpUMepe
QJIbJICTHU/IOB, KpaxMalia, YKCYCHOM KHUCIIOTHI, OCJIKOB U T.I1.) C UCIIOJIb30BaHHEM HX (DU3UKO-
XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuil. Jlenaryparus 6enka npu
HarpeBaHuu. [[BeTHBIE peakiuu 0enKoB. BOZBHUKHOBEHNE aHATUTHYECKOTO CUTHAJIA C TOUYKH
BPEeHUS] XUMUUYECKHUX MPOILIECCOB MPHU MPOTEKAHWU KaY€CTBEHHOW PEaKIIUU, TO3BOJISIONICH
MIeHTU(DHUIIMPOBATH NMPEVIOKEHHBIC OPTAaHNYECKUE BEIIECTBA

Pasznen. S Kunernyeckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTHU ITPOTEKAHUA XUMHUIECCKHUX pealcum”d

Tema 5.1. Ckopoctb
XMMHYEeCKUX
peakuuii.
XuMuyeckoe
paBHOBecHe

CamocTosiTe/ibHas padoTa

CKOpOCTh peakIiy, ee 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOLIUX
BEILIECTB, KOHIIEHTPALUK PEArNPYIOMINX BEUIECTB, TEMIIEPATYPhI U IUIOAAN PEAKIIMOHHOMN
moBepxHOCTU. TernoBbie A3PHEKThl XUMUYECKUX PeaKIiil. DK30- U SHAOTEPMHUUYECKUE,
[peaKIuy.

OOpaTuMocTh peakiuii. XUMUYECKOe PaBHOBECHE U €r0 CMEIlleHUe MO/ IeHCTBUEM
pa3IUYHBIX (HaKTOPOB (KOHIIEHTPAIUSI PEareHTOB WU MPOIYKTOB PEaKlnu, JaBICHUE,
TeMIieparypa) AJisi CO3AaHus ONTHUMANBHBIX YCIOBHM MPOTEKAHUSI XUMHUYECKHUX TIPOIIECCOB.
[Tpunnun Jle Hlarense

CamocrosiTe/ibHas padoTa

Perenne npakTUKO-OPUEHTUPOBAHHBIX 33/IaHUH Ha aHaIu3 (AKTOPOB, BIMUSIOMIUX HA
M3MCHCHUC CKOPOCTHU XUMHYECKOU pc€aknuuu, B T.4. C HOSI/IHI/II\/'I 3KOJIOTHYCCKHA
[1e71eCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOM JESITEILHOCTH B LIEJSIX COXPAHEHUS
CBOETO 3/I0POBbS M OKPY’KAKOIIEH TPUPOTHOM CPEIBI.

Pelienre npakTMKO-OPUEHTUPOBAHHBIX 33JJaHU HA TpuMeHeHue npuHimna Jle-Illarense
I HAXOXACHHA HAITPABJICHUS CMCIICHHA PAaBHOBECHA XUMHUYECKOU PCAKIIMK U aHAJIN3

q)aKTOpOB, BJIMAIOIIUX HAd CMCIICHHUC XUMHUUYCCKOTI'O PABHOBCCHUA

OKI1,
OK2

Pasznen 6. PacTBopsl
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Tema 6.1. OCHOBHOE COJIepKaHHe OK1,
IlonsiTue o pacrtBopax (CamocrositesibHasi pabora OK2,

PactBopenue kak pu3uko-xuMuieckuii mpoiecc. PactBopel. CriocoObl MPUTOTOBIICHUS OK?7

pactBopoB. PactBopumMocTs. MaccoBast 10J1s1 pacCTBOPEHHOTO BelecTBa. CMBICIT MTOKA3aTest

[pEeAEIIbHO JOIYCTUMOM KOHLIEHTPALMU U €r0 UCII0JIb30BAHUE B OLIEHKE SKOJIOTNYECKON

0€30MaCHOCTH.

[IpaBuiia HKOJIOTMYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU AESITEILHOCTU B

LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBSI U OKPYKAIOIIEH MIPUPOIHOM CPEeJIbl; OMTACHOCTh

BO3/ICHCTBUS HA )KUBbIE OPTAHU3MBbI ONPEECICHHBIX BELIECTB.

Perienre mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HAa PACTBOPHI, UCIIOJIb3yEMBIC B

OBITOBOM U MIPOM3BOACTBEHHOM I€ATEILHOCTH YeJIOBeKa
Tema 6.2. IIpodeccoHANIbHO-OPUEHTHPOBAHHOE COACPKAHUE OK1, OK2, OK4,
HccaenoBanue CamocTosiTe/ibHas padoTa OK7
CBOICTB pacTBOpPoB | «IIpurotoBiieHne pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHIIEHTPALMH (C MTPAKTUKO-

OpPUEHTHUPOBAHHBIMU BOIPOCAMH) U OIIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJleP:KaHUE (COepPKAHUE IPUKIATHOTO MOYJIs1)
Pa3znen 7. Xumusi B ObITY U IPOU3BO/JACTBEHHOI 1eATEILHOCTH YeJI0BEKa
Tema 7.1 Xumus B OcHOBHOE coaep:kaHue OK1,
ObITY M CamocTosiTe/ibHas padoTa OK2,
Npou3BoACTBeHHOM  [HoBeimme noCTHKEHNsI XMMUYECKON HAyKU U XUMUYECKOW TEXHOJIOTMU. Ponb xumuu B OK4,
nesiTeJIbHOCTH 00ecreueHnn SKOJIOTUUECKON, IHEPTeTUYECKON U MTUIIIEBOM 0€301MacHOCTH, Pa3BUTHH OK7,
JeJI0BeKa MeauiuHbl. [IpaBuia moucka u aHanu3a XUMHUECKON HHPOPMAITIH U3 Pa3TUYHbBIX

MCTOYHUKOB (Hay4yHasi U yueOHO-Hay4yHas JIUTeparypa, CpeJICTBa MacCOBOM MH(pOpMaIuH,

ceTb MHTEpHET).
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IIpakTH4yeckoe 3aHATHE

[Tonck 1 aHAJIU3 KEMCOB O MIPUMEHEHUU XUMHUUYECKUX BEIIECTB U TEXHOJIOTUNA C YUYETOM
Oyymiei mpohecCuoHaIbHON NeITEILHOCTH TI0 TeMaM: BaXKHEHIIINE CTPOUTEIHHBIC
MaTepHalibl, KOHCTPYKLIHMOHHbBIE MATEPHAJIbI, KPACKH, CTEKIIO, KEPAMHKA, MATEPHAIIBI JJIS
PIIEKTPOHUKH, HAHOMATEPHUabl, TCKCTUIIbHBIE BOJIOKHA, ICTOYHUKH YHEPTUH, OPraHUYECKUE
1 MUHEpaJIbHBIC yI0OpEHHUS, IEKAPCTBCHHBIE BEIIECTBA, OBITOBASI XUMMUSI.

[IpencraBieHue pe3yJbTaToOB PEIICHHS KEHCOB B (popMe MUHHU-IOKIa/1a C TPE3CHTAIIMECH.
JlenoBast urpa no teme: « OCyIIeCTBICHUE COMPOBOXKICHUSI, B TOM YHUCIIE

JOKYMECHTAIITMOHHOI'O, IMTPOLEAYPHI 3aKYIIOK)).

OK1,
OK2,
OK4,
OK7,
I1K1.1

IIpomexyToOUYHAs aTTeCTANMSA MO JUCHHUILINHE (MU PepeHuPOBAHHBIN 3a4eT)

Bcero

72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 0OecredyeHUIo

Jns peanuzauud TPOTpaMMbl  TUCHUIUIMHBL  JOJIKHBI OBITH MPEAYCMOTPEHBI
CJIEYIONIME CHEIMalbHbIC TOMEIICHUS: Y4eOHbI KaOWMHET XUMHUU W/WIM y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne  ydeOHOTO  KaOuHeTa  (HArJsgHBIE  TMOCOOHWA):  HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOAETH KPUCTAIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTHIX U CJIOKHBIX BEIIECTB W/WIH KOJJICKIIUU MOJIMMEPOB; KOJIJICKIUS TOPHBIX TOPOJT
1 MUHEpayioB, Tabimia MeHeneeBa, yueOHbie (QriibMbl, ITUGPOBBIE 00pa30BaTEIbHbBIE
pecypchl.

TexHuyeckue cpeacTBa 00ydeHuUs:: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUMHAS JOCKA, YKa3Ka-
Ipe3eHTEP AJIs IPE3CHTALUM.

O6opynoBanue 1a00paTopuu U paboUrX MECT J1Ja0OpaTOPUN: MEH3YPKHU, ITUITETKH -
KareJbHUIIbI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEIMETHbIE U TOKPOBHBIE CTEKIA,
IUIAHIIETHl IS KamelbHBIX —peakinuii, GuibTpoBaibHasi Oymara, MPOMBIBAJIKH,
CTEKJISIHHbIE TIPOOUPKHU, PE3UHOBBIE NMPOOKHU, GOHAPUKHU, HAOOP PEaKTUBOB, CTEKIISTHHbBIC
MaJOYKH, ITATUBKI ISl MPOOUPOK; MEPHBIC ITUIUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH
nenurtenbHble muuHapuaeckue (50-100 M), ctynku ¢ nectukom, papdopoBsie yalkwy,
OUHIETH, (GUIBTPEI OyMakHbIE, BaTa, MapJisi, YacOBBIE CTEKJIA, JJIEKTPOIUIUTKH,
7ab0paTOpHbIE MITATUBBI, CIIUPTOBBIC TOPENKH, CIIHUYKH, TPUOOp IS MOJyYEeHHUs Ta30B
(w1 mpoOupKa ¢ ra3o0TBOJHOM TpyOKoOil), nepxaTenu sl NpOOUPOK, CKIISIHKUA JIJIst
XpaHEHMsI PEaKTHUBOB, pa3fgaTOUYHbIe JOTKH; XxuMuuyeckue ctakanbsl (50, 100 u 200 mn);
IITIATENN;, MTUHIIETHI, TUTCIIbHBIC IIUIIIEI; CEKYHIOMEPHI (TaliMepbl), MEPHBIC MPOOUPKHU
(1a 10-20 mu) u mepubie ko061 (25, 50, 100 u 200 mu1), BoasHas 6aHst (MJIM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKH; KOHWYECKHe KoyObl juisi TutpoBanus (50 u 100 wmu);
WHJUKATOPHBIC TMOJOCKHU JUIsl ompesenenus pH u cTtangapTHas WHAMKATOpHAS IIKaa,
YHUBEpCAIbHBIM UHANKATOP; numneTku Ha 1, 10, 50 M (wnm no3atopel Ha 1, 5 u 10 mn),
OIOpEeTKH ISl TUTPOBaHMsI, MeAUIIMHCKKE mmpuilsl Ha 100-150 mi1, mabopaTopHblie w/unu
aHaJUTH4YeCKHue Becbl, PH-meTppl, cymmubHBIA mKad, W Ap. J1abopaToOpHOE
o0opymoBaHueE.

3.2. Undopmannonnoe odecneyeHue 00yueHust

OCHOBHBIC IEYATHBIC U31AHUA

1. AndunorenoBa, M. B. Xumus: y4eOHUK M TPaAKTUKYM [UJIsi CPEIHErO
npodeccruonanbHoro oopasosanusi / . B. Audpunorenona, A. B. babkos, B. A. Tlonkos.
— 2-e u31., ucnp. u gon. — Mocksa: U3natensctBo Opaiit, 2022. — 291 c.

2. Hleromxuna, H. A. O6mas xumust: yueonuk aisa CI1O / H. A. Hleronmuxusna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuii, A. b. Xumus: y4eOHMK M TpPaKTUKyM IS CPEAHEro
npodeccuonanbHoro odpazosanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u pon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.
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4. Xumusi: y4yeOHUK Ui CpelHero mpodeccruoHaibHOro odpazosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. TI'ony6es, B. H. IllanoBai; mox obmeit penakiueit I'. H.
daneeBa. — 2-e u3., nepepad. u non. — Mocksa: U3mpatensctBo FOpaiit, 2022. — 431
C.

JlonoTHUTEIbHbIe HCTOYHUKH

1. Xumus. 10 kmacc. Yrayonénuelii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, B.1. Tepenun, A.A. Ipo3nos, B.B. JIlynun; nox pen. B.B. Jlyauna. — M.:
[Tpoceemenune, 2022. — 446, [2] c.: ui.

2. Xumusa. 11 kmacc. YrnyOnéuusiii ypoBenb : yueOnux/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [dpo3nos, B.B. Jlynun; non pea. B.B. Jlynuna. — M.: [IpocBenienue,
2022. - 478, [2] c.: .

3. Xumus. YriayOnenusiii yposerb. 10—11 kmaccel: pabodast mporpamMma K JTHHUA
YMK B.B. Jlynuna: ydyeOHO-meTonuueckoe nocooue / B.B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, 2.10. Kepumor. — M.: lIpoda, 2017. — 324, [1] c.

4. Metonuueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3bmenko, B.U.
Tepenuna, A. A. JlpoznoBa u np. «Xumus. YriayOsieHHbd ypoBeHb». 10 kiace / B. B.
Epemun, A.A. Jlpo3nos, N.B. Epemuna, B. . Maxonuna, O. }0. CumonoBa, 3.10.
Kepumos. — M.: lpocda, 2018. — 339 c. : mi. 41

5. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumuda. YriayOneHHwl ypoBeHb». 11 kmacc / B. B. Epemun, A.A.
Hpo3nos, U.B. Epemnna, H.B. Bonkoa, H.B. ®upcroa, 2.}0. KepumoB. — M.:
Hpoda, 2018. — 423 c. : uin.

6. I'ycena, E. B. Xumus gyis CIIO: yuedbHo-meTonanueckoe nocodue / E. B. I'ycena,
M. P. 3uranmmna, []. . KynmukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-
5-7882-2792-4. — Texct: anekTpoHHBIN // JIaHb : 3IIEKTPOHHOOMOIMOTEYHAS] CHCTEMA.
— URL.: https://e.lanbook.com/book/196096 (mnata obOpamenus: 14.10.2022). — Pexum
J0CTYyTA: JUIsl aBTOPU3. TTOJIH30BATEICH.

7. Yepnukona, H. 0. Xumus B 1O0CTYITHOM U3JI0KEHUH: yueOHOE MTOCOOHE TS CIIO
/ H. YO. UepnukoBa. — 2-e usn., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 316 ¢. —
ISBN 978-5-8114-9500-9. — Tekct: anmekTpoHHBIH // JlaHb: 2IE€KTPOHHOOMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022).
— PexuM nocrymna: it aBTopu3s. IOIb30BaTEeIIeH.

8. llleBnunpina, JI. B. Xumus: yueOnoe mocodbue / JI. B. IlleBuunpina, A. U.
AmapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: oanexkTtpoHHbI // Jlawb: »nekTpoHHO-OMOMMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum gocrymna:
JUISL aBTOPU3. I10JI30BATENEH.

9. baunos, JI. H. Xumus: yueOnux s CIIO / JI. H. baunos, U. JI. Ilepdunosa, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — Texcr: onexkTpoHHBI // JlaHb: AIEKTPOHHOOMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022).
— PexxuMm noctyma: aiist aBTopu3s. MOIb30BaTEIICH.

10. I'abpuensu, O. C., JIsicoBa, I'. I'. Xumus: kaura ang npenogaBatess: y4deo.-
MeTo. mocodue. — M. Akanemus, 2012. - 332 c.
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11. YepnukoBa H. 0., MemepsikoBa E. B. Pemaem 3amaun no xumuu
camocrosTenbHo: yuyeOHoe mocobue / H. 0. Yepnukosa, E. B. MemepsakoBa —
CanxrtlletepOypr: Jlans, 2022. — 328 c. 42

12. Pe3nukoB B. A. COOpHUK ymnpaXHEHUH M 3a7a4 MO0 OPraHUYECKON XHMHHU:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanmyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O6mas u Heoprannueckas
xumus. Ilpaktukym / A. A. Kamycruna, U. I'. Xanwpuenko, B.B. JlubanoB —
CanxrtlleTepOypr: Jlans, 2020. — 152 c.

14. T'a6puenssa O.C. Xumus: yue6. mus ctya. mpod. yued. 3aBemenmit / O.C.
["a6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus g npodeccuid M CIeuaaIbHOCTeH TEXHHUYIECKOTO
npodwist: y9eOHUK I CTY. yupexkaeHuit cpen. mpod. oopazoBanms / O.C. [N'abpuernsi,
N.I". OctpoymoB. — 4-e u3n., crep. — M. : U3parenbckuil uentp «Akagemus», 2017. —
272 c.

HNuTepHer-pecypcesl

1. hvsh.ru — Xypuan «XuMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexuuu o xumuu Ha caiite [ToctHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4HO-mOnyJIspHBIM MPOEKT «JIEMEHTHI
OonbIIoi HAayKu» (Pu3nKa, XUMUS, MaTEMaTUKa, aCTPOHOMUS, HAYKU O KU3HU, HAYKU O
3emuie). HoBocTu Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIEC CTAThU, JICKIIUHU, YHIIUKIIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CailT Hay4YHO-TIOMYJSIPHOTO
xypHana «Ilorennmnamy. Xypnan uzpaércs ¢ 2005 r., ¢ 2011 r. — paszpen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4IHO-TIONYJIAPHOTO KypHAaJia
«Xumus ¥ xu3Hb». XKypHan uzpaérces ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpsiTas
ANIEKTpPOHHAsE OuOIMoTeka xumuyeckoro noptana «Chemnety, coaepxutr y4yeOHbIE U
nH(}OpPMAIMOHHBIC MaTepuaibl JJisl IIKOJIBHUKOB M yuuTenel. B Held MOXHO HalTu
y4eOHUKH TI0 OOmeld U HEOPraHWYeCKOW XWMHM, OpTraHuueckol xumuu, 43
MyJIbTUMEINaMaTEepUabl, a TAKXKE 33/1a4d XUMUUYECKUX OJIMMITHAJ C PEIICHHUSIMU, 3a1a4l
BCTYIUTEIBHBIX IK3aMEHOB JIJIsi a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MudopmarnmonHsie
Marepuanbl 00  onuMmuanax:  MOCKOBCKOM  Topojackod,  Bcepoccuiickoit,
MenpneneeBckoir, MexayHapogHou. IlpuBeneHsl  3amaud  TEOPETHYECKUX U
AKCIIEPUMEHTAJILHBIX TYPOB, OJAPOOHBIE PEIICHUs, CIUCKU U QoTorpadun modeauTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JTMCTAHIIMOHHOTO OOyYeHHUs, HampaBjieHHAs B TEPBYIO oOuepedb Ha IMOJTOTOBKY K
OJIMMIIHAZaM BCEX YPOBHEH — OT MIKOJBHBIX A0 MexayHapoaHoi. CallT coaepKuT

OTPOMHOE KOJIMYECTBO 3a]a4, CTPYNIIMPOBAHHBIX KaK I10 TEMaM, TaK U M0 OJIMMIINAJAM.
[To BceM OCHOBHBIM pa3zesiaM XUMHH TPUBEAEH TEOPETUUECKUM MaTeprall U pa300paHbl
pelIeHns TUIIOBBIX 3a4a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Toptan 1o
HaHOTexHOoJorusiM. OcCHOBHas 1elb — pa3BUTHE O0O0pa3oBaHUs B  00JacTH
HAaHOTEXHOJIOTUH U MOArOTOBKA K MHTEPHET-OJUMIIHAE IO HAHOTEXHOJIOTHUSIM.
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9. http://gotourl.ru/4790  (http://webelements.com/) Hané&xnas cnpaBouyHas
uH(pOpMaLKs 0 XUMHUYECKHX AJIEMEHTaX U UX CBOMCTBAaX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3pluHBIii  caiT 0
CBOMCTBAaX XUMHUYECKUX JIECMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii caiT
OHJIaifH-00pa30BaHUs, COACPKUT MHOTO HWHTEPECHBIX O0pa30BaTEIbHBIX KYpPCOB U
BUJICOJICKITUN JUISI IIKOJBHUKOB, CTYJIEHTOB W yduTelei. ECTh HECKOIBKO KypCOB IO
XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service
— CcaMblif aBTOPUTETHBIA B MHUpPE XUMHUU WH(POPMAIMOHHBIN HHTEpPHET-pecypc (CalT
TIJIaTHBIN).

13. http://www.organic-chemistry.org/ Iloptam mo opraHu4eckoil XWMHH Ha
AHTJIMACKOM SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XUMHH: KJIACCHYECKHE YUEOHUKH, CIPABOYHHUKH,
SHIMKJIONEANH, TOUCK OPraHWYeCKUX M HEOPraHWYECKUX PEaKIHM, COCTaBJICHHE
YPaBHEHUN pEaKIIU.

15. http://orgchemlab.com/ Caiit, NOCBAIIEHHBIA MpPaKTUUECKOW paboTe B
nabopaTopuu
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHUS TUCHUILTUHBI

KoHTposb 1 o1ieHKa pe3yJabTaTOB OO0YUYEHUsS OCYIIECTBIISICTCS MPETNoaBaTesieM B
npoliecce MPOBECHUS MPAKTUUYECKUX 3aHITUN U Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, &
TaK)K€  BBIMOJHEHUS  OOyYalOIMMUCS  WHAMBUAYAJbHBIX  3aJaHUM, TMPOEKTOB,
uccienoBanuii. Pe3ynbratel 0OydeHus ONpeAeisioT, YTO 00y4JaroIrecs A0HKHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUN U3YUYEHUS JUCIUTUIMHBI.

s popmupoBaHusi, KOHTPOJIE M OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOMU
JTUCIUIUIMHBL UCIOJIb3YyEeTCsl CHCTEMa OICHOYHBIX MEPONPUATHM, MpPeACTaBIISIONas
co00l KOMITJIEKC YIEOHBIX MEPOINPHUATHH, COTIIACOBAHHBIX C pe3yJibTaTaMu OOyUYEHUS U
chopmynupoBadHbix ¢ yuerom ®I'OC COO (mpenmeTHbie pe3yabTaThl IO JUCITUTIINHE)
u @I'OC CIIO.

Ne

OK/IK

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

Tunbl oeHOYHBIX
MeponpUusI THIA

OcHOBHOE COACPIKAHUC

Pazgen 1. OcHOBEI
CTPOCHHS BEIECTBA

dopmynupoBaTh 0a30BbIE
TIOHSITHS ¥ 3aKOHBI XMMUH

11

OK 01

CrpoeHue aToMOB
XUMHYECKHX
9JIEMEHTOB | IPUPOA
XUMHYECKOHN CBSI3U

CocTaBisITh XUMHUUYECKHUE
(bopMyJIbl COCIMHEHUI B
COOTBETCTBUHU CO CTEIIEHBIO
OKHCIIEHHST XUMHUYECKUX
DIIEMEHTOB, UCXOI U3
BAJIEHTHOCTHU U
ANEKTPOOTPH [ATEITHHOCTH

1. Tect «Ctpoenue
aTOMOB XHMHYECKHX
AJIEMEHTOB M MPUPOIA
XAMHUYECKOH CBI3H.

2. 3ajauM HA COCTaBJICHHE
XUMHUYECKUX HOpMYIT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, TUIPHUIOB U
T.IL.).

3.3agaHus HA
HCIOJIb30BaHUE
XHUMHUYECKOM CHMBOIHKH
Y Ha3BaHHUU COCIUHEHUN
10 HOMEHKJIaType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIILHBIX HA3BAHUM
JIISI COCTaBIICHUS
XUMUYECKHUX (HopMyT
JIBYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUAOB U
T.II.) U APYTUX
HEOPraHUYECKHUX
COECUHEHNN OTAEIbHBIX
KJIaCcCOB

12

OK 01
OK 02

Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHHEM B

1. Tect «MeTamnnyeckue
/ HeMeTaJJIUnIeCKHe
CBOICTBA,
AJIEKTPOOTPUILIATEIBHOCTh

25




IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.W. Menneneena

U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOECHHUEM
Y TIOJIOKEHUEM B
MEePUOINYECKOM

CHCTEME XMMHUYECKUX
AJIEMEHTOB

JI.1. MenaeneeBay.

2. IlpakTuyeckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM
aTOMOB XUMHYECKUX
AJIEMEHTOB U
MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U
HUX COCIUHEHUN B
COOTBETCTBHUU C
MOJI0KEHUEM
Ilepnonnueckoi cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus
Ha XapaKTEPU3ALUIO
XUMHUUYECKUX AJIEMEHTOB:
«Mertamudeckue /
HEMETaNIMYECKUE
CBOMCTBA,
ANEKTPOOTPULATENBHOCTD
Y CPOJACTBO K DJIEKTPOHY
XUMHUUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX
ANIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOINYECKOMN

CHCTEME XUMHUYECKUX
3JIEMEHTOB

JA.N. MenpaeneeBa»

oOMeHa, 3aMeIleHN,
OKHCIIMUTEIHHO
BOCCTAHOBUTCIBbHBIC
peakuuu

2 Pa3nen 2.
XHMIYecKHe Xapakrepu3oBaTh THIIbI «CTpoeHne BenecTsa u
peakiuu XMMHYECKHX peaKuui XHMHMYECKHE PeaKmui
1. 3agaum Ha cocTaBICHHE
2.1 | OK01 THOBl XUMHYECKUX CocTaBnsTh peakiuu a N N
. ABHEHHM pEaKIIHii:
OK 04 peakiui COCIMHEHUS, Pa3JIOKEHUS, yp peakt

- COCIMHCHUS,
3aMeIleHHMs], pa3JIoKEHUS,
o0MeHa;

- OKHCIIMTEIbHO-
BOCCTAHOBUTEILHBIX
peakuuii ¢
HCIIOJIF30BaHUEM METOJIa
AIIEKTPOHHOTO Oasianca.
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2. 3anauu Ha pacyer
Macchl BEIIECTBa WIN
00BEMa

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMyY
OJIHOTO M3 YYaCTBYIOIIUX
B PEaKIIMU BEIECTB;
pacu€rbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
MPOYKTOB PEAKIIUU, €CITU
OJTHO U3 BEIIECTB UMEET

IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHHUS 1. 3aganus Ha
JUCCOLIMAUS U XUMHYECKHUX PEaKINH COCTaBIICHUE
MOHHBIA 00OMeEH MOHHOTO 0OOMeHa ¢ MOJICKYJISIPHBIX ¥ HOHHBIX
y4acTHUEM HEOPraHWYeCKUX | PeakKiuil ¢ ydacTuem
BEIIECTB KHCIIOT, OCHOBaHU U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpensl
2. JIaboparopnas padota
"THUIbI XUMHYECKUX
peakuuit"
3. Pasnen 3. Ctpoenne u | UccinenoBars crpoenne u | «CoiicTBa
CBOMCTBA CBOMCTBa HEOPraHM4YeCKHX
HEOPraHuYecKux HEOPraHUYeCKHX BelleCTB | BeleCTB
BellleCTB
31 OK. 01 Knaccudukanus, Knaccugpunuposars 1. Tect «<Homenknarypa u
HOMEHKJIaTypa 1 HEOpPraHMYEeCKUe BellleCTBa | Ha3BaHUE
CTpOCHHE B COOTBETCTBHUH C UX HEOPTraHMYECKUX BEIIECTB
HEOpraHMYEeCKUX CTPOEHUEM UCXO0JIS U3 UX
BEIIECTB XUMHYECKOU (hOPMYIIBI

WJIM COCTABIICHUE
XUMHUYECKON (OPMYIIbI
UCXOZs U3 Ha3BaHUs
BELIECTBA 110
MEXIyHapOAHON WIN
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ay1aum Ha pacyer
MaccoBOM J0M (Macchl)
XUMHYECKOT0 AJIEMEHTA
(coennHEHNs)B MOJIEKYIIE
(cmecn).

3. IIpakTuyeckue 3aganus
o KJaccu(uKaluu,
HOMEHKJIAType U
XUMHUYECKUM (popMyiiam
HEOpPraHUUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.
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4. TlpakTUdecKkue 3alaHus
Ha OIpeJeTICHUE
XUMHYECKOM aKTUBHOCTH
BCIIIECTB B 3aBHCHMOCTH
BHJa XUMHUYECKOU CBSI3U U
TUMA KPUCTATAYECKOMN
peLIETKU

3.2

0KO1
0K02

Du3znKo-xuMHUeCKUe
CBOMCTBA
HEOPraHUYECKUX

BCIICCTB

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECCTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAIUIMYECKOMN PELIETKH

1. Tect «OcobenHocTu
XUMHYECKHUX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3amaHusd Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKHUX
BCIICCTB:

OKCHJIOB METAJIJIOB,
HEMETAIIOB U
aM(pOTEPHBIX IJICMECHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHUMN U
amM(OTepHBIX
THUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOMINX UX
CBOICTBA U CIOCOOBI
MOy YEHHUSI.

3.IIpakTuko-
OPUEHTUPOBAHHbIE
TEOpPETHUECKUE  3aJaHus
Ha CBOICTBA U MOJyYEHUE
HEOPraHWYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHUYECKUX
BEIIIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKIII/II/I
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OpUEHTUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMHYECKHUX PEAKLIHN ¢
y4acTueM
HEOPTaHMUYECKUX
BEIIIECTB,
HCIIOJIb3YEMBIX JIJIST UX
UICHTU(PUKAIIH.
2.Jlaboparopnas pabota:
"Unentudukarms
HEOPTaHUYECKUX
BelecTB"

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BelIeCTB

HccaenoBarb cTpoeHue 1
CBOMCTBA OPraHUYeCKHX
BelIeCTB

«CTpoeHue U CBOICTBA
OPraHH4YecKuX
BELEeCTB»
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4.1

OK 01

Knaccudukanms,
CTPOCHHE H
HOMEHKJIATypa
OpPraHHYECKHUX
BEILIECTB

Knaccudunuponatsb
OpraHUYECKHe BEIIECTBA B
COOTBETCTBHH C MX
CTPOCHHEM

1. 3amanug Ha
COCTaBJICHHE Ha3BaHUH
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEKTyHapOaHOMN
CHCTEMAaTHYECKOI
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJEJIBbHBIX

KJIaCCOB.

3.3aauun Ha onpeeeHue
npocreiiien GopMyIibl
OpPraHUYECKON MOJIEKYIIbI,
HCXOJIS U3 3JIEMEHTHOIO
cocrana (B %)

4.2

0KO1
0K02
0K04

CaoiicTBa
OpraHUYEeCKUX
COEIMHEHUI

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHNUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3apanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM OpPraHUYECKUX
BEIIIECTB HA OCHOBaHUU
MX COCTaBa U CTPOCHMUSL.
2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEAKIUH,
WJUTFOCTPUPYIOIIHUX
XUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. Pacuernslie 3a1aun 1o
YPaBHEHUSAM PEAKIIHIL C
y4acTHEM OPTaHHUYECKUX
BEILECTB.

4. Jlaboparopnas pabota
"[IpeBpatieHus
OpTraHWYECKHUX BEIECTB
IIpY HarpeBaHuu"

4.3

0KO1
0KO02
0K04

Nnentudukanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B
OBITOBOM U
MIPOU3BOCTBEHHOMN
JeATETLHOCTH
YeJioBeKa

Uccnenosarts
KaueCTBEHHbIE PEAKIINU

OPraHNYEeCKUX COCTUHEHUHN

OTACIBbHBIX KJIaCCOB

1. IIpakTuko-
OpUEHTUPOBAHHBIC
3a[aHus 110 COCTABJIEHHIO
XUMHYECKUX PEaKIUi ¢
y4acTHEM OPTaHWYECKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIST UX
uaeHTHUKAIHN B OBITY U
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MPOMBIIIJICHHOCTH.
2. JlaGopaTopHas
pabora: "Unentudukanus
OpraHUYECKUX
COCAUHEHHUHN OTACIbHBIX
KJaccoB"

5 Pazjean 5. XapakTepu3oBaTh
KuneTruueckue u BJIMSIHUE PA3JINYHBIX
TepMOJAMHAMHYecKHe | (PAKTOPOB HA PaBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XUMHYECKHX
NMPOTEKAHUS peakuuii
XUMHYECKHX
peakuuii
5.1 | OKO1 Ckopoctb xuMuueckux | XapakrepusoBaTb BiusgHue | [Ipaktuko-
0K02 peakiuii. XMMHUYECKOE | KOHIIEHTpAlUU OpUEHTUPOBAHHBIE
paBHOBECHE pearupymoInx BeIecTB U TEOPETUYECKHE 3a/1aHUS
TEMIEpaTypbl HA CKOPOCTh | Ha aHaIu3 (HaKTOPOB,
XUMHYCCKHUX PEaKIIHiA BIIMSIFOIMX HA M3MEHEHHE
XapakTepu3oBaTh BIUSHUE | CKOPOCTH XUMUYECKOU
W3MCHCHHUS KOHIIEHTpanuu | peakiuu. [IpakTuko-
BEIIECTB, PEAKIIUU CPEbl U | OPUECHTHUPOBAHHbBIC
TEMIIepaTyphl HA CMEUICHNE | 3a/IaHHs Ha IPUMEHEHUE
XMMHYECKOro paBHoBecus | mpunuumna Jle- [llatense
JUTSL HAX 0K IICHHSI
HAIPaBIICHUS CMEILICHUS
PaBHOBECHSI XUMUYECKOMN
peaKIuu 1 aHaIu3
(hakTOpOB, BIHUSIONINX HA
CMEILEHNE XUMHUECKOTO
paBHOBECHS
6 Pasnen 6. PactBopsl | UcciienoBaTh MCTHHHBbIE
PACTBOPBHI € 3aJaHHBIMH
XapaKTePUCTHKAMH
6.1 | OK01 [lonsiTue o pactBopax | PasnuuaTe uCTUHHBIE 1. 3anaun na
MPUTOTOBIICHHE
OK 02 pacTBOpEI pacTBOPOB.
2. IIpakTHKo-
OpUEHTUPOBAHHBIE
pacueTHbI€ 3aJlaHus Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOJTh3yEMBIEC B OBITOBOM
U TIPOU3BOJICTBEHHOU
JIeSITEIIbHOCTH
JeloBeKa
6.2 OK 01 HccnenoBanue Hccnenosats pusnko- JlaGoparopHas pabota
OK 04 CBOWCTB pacTBOPOB XUMHYECKHE CBOHCTBA "ITpuroroBnenue
HCTUHHBIX PaCTBOPOB pacTBOpoB"
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoepKaAHHe MPUKJIATHOT0 MOIYJIs1)
7 Paznen 7. OueHUBATE NOCTENACTBHS 3ammuTa Keiica (¢ yueTrom

Xumus B ObITY H

OBITOBOI U
NMPOU3BOJACTBEHHOM

Oyayuei
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NMPOU3BOACTBECHHOM
AeATeIbHOCTH
YeJIOBEKA

JEATEJIHLHOCTH YeJI0BEKa ¢
MO3UIMI DKOJOTHYeCKOM
0€30MacHOCTH

npogeccuoHaILHOM
e TeIbHOCTH)

0KO1
0K02
0K04
0KO07
IIK1.1

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JESTEIIbHOCTH
YyesioBeKa

O11eHUBATh MTOCIEICTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITEJIbHOCTH YeJIOBEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c ydaerom Oymymieit
npo¢eCCHOHAIBHON
JIeATEITLHOCTH)
Bo3MoskHBIE TEMBI
KENCOB:

1. Iloremienue

KJIMMaTa u
BBICBOOOXKIEHHE

ra30BbIX

THIIPATOB CO JTHA

OKeaHa.

2. Bynymme marepuans
JUTSI aBHA-, MAITUHO- U
pUOOPOCTPOCHUSI.

3. HoBbie maTepuaiibl ajist
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPacCTHTETBHBIX
npernapaToB
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5.JIucT U3MeHeHU i U 10T0JTHEHNH, BHECEHHBIX B pa004yI0 MPOrpaMmmy

No MN3MCHCHUA, JaTa U3MCHCHU A, Ne CTpaHUlbl C ©BMCHCHUCM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS
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