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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TIPOT'PAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

OO6meoOpa3oBaTenbHas AMCUMIUIMHA «XHUMHs» H3ydaeTcs Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW NPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
MpOrpaMMbl  YKpyIHEHHBIX Tpymnn B cooTBerctBUM ¢ PI'OC CIIO 38.02.01 «JxkoHomMHMKa U
OyxrajaTrepckui y4uer (110 OTPACJISIM)».

TpynoeMKOCTh IUCHUIUIMHBI «XUMUS» Ha 6a30BOM YpPOBHE COCTaBIseT 72 yaca.

1.2. Heau 1 miianHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. leau v 3a0a4u AUCUUIJIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMUMHMYECKOW COCTaBIAIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpA KAaK OCHOBBI NMPUHSTHS PEIICHUNA B >KMU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O IIOBE/ICHUS B IPUPOIHOM cpeie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKHX TMPOIECCOB U
SABICHUM B OKpYXKalIIeH cpelne, LEIOCTHOM HAyYHOM KapTUHBI MHUpPA, B3aUMOCBS3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIISATH (OPMYNBI HEOPTraHWYECKMX M OpPraHWYECKHX BEIIECTB,
YpaBHEHUST XUMHUYECKUX PEaKUUW, OOBACHITH HMX CMBICI, HWHTEPIPETHUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM TPOBEACHHS MMPOCTEHINNX XUMHYECKHX OSKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHMI C COOJIOACHNWEM MpaBUiI 0€30IaCHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa U3 pa3lIuyHBIX
HMCTOYHHUKOB;

5) copmupoBaTh yMEHHUsI IPOTHO3UPOBATH MOCIEACTBHUS CBOEH AESITETbHOCTH U XUMUYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTH)KEHUN XMMHUYECKON HayKW U TEXHOJOTUH
JUISL pa3BUTHS COLIMATIBHOM U TPOU3BOJCTBEHHOMU cdep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;

Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAUMEHOBaHU

e

(popmupyembIx Oo6mme JucuMIiinHapHble
KOMIIeTeHIN I
OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
Bribupats - TOTOBHOCTb K TpPYyIy, OCO3HAHHE IICHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHUYECKHH 3JEMEHT, aToOM, 3JIEKTPOHHAas
CIOCOObI MacTepcTBa, TPY10JI00ue; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
pelieHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JEATEIBHOCTH | BAJIGHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIIEHUS, XMUMHYECKas
npodeCCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HAIPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0bEM, YIJIEPOJHBIA CKEJeT,
BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh MU | (YHKUMOHANbHAS TpyINa, paguKkai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA
JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | psAll, TOMOJIOTH, YTJIE€BOAOPOABI, KUCIOPOA- U a30TCOJAEPKAILUE COCANHEHMS,
IPUMEHUTENIbH | - MHTEpEC K pa3IMYHbIM cepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJEBOJbI, JKUPbI, OENKU), MOHOMED,
0 K pa3JIM4HbIM | IpO(eCCHOHAIBHOM 1eATENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COCAUHEHUS,
KOHTEKCTaM OBjaseHne  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs pELIeTKA, TUIbl XUMHYECKUX pPEaKUUH (OKUCIUTETHHO-

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBaTh 51
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTAHABJIMBATh CYLIECTBEHHBIM MNpPU3HAK WIH
OCHOBAaHHA MJId CpaBHCHUA, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- ONpenensaTh LeTu JesATEIbHOCTH,
napameTpbl U KpUTEPUHU UX JTOCTHXKECHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH H IPOTHUBOPCUHUA B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBBI B JCATCIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

3a7aBaTh

BOCCTAHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKHE, PeaKIIMM HOHHOTO 0OMEHa),
pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIUTHI, JIEKTPOIUTHYECKAs IUCCOLUALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byrtnepoBa, Teopus 3IEKTPOITUTHYECKOMN
Jucconuanuy, nepuoandeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30M1aCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- yYMETb BBIABJISATH XapaKTepHble NpPU3HAKM M B3aUMOCBS3b H3YYEHHBIX
MOHSITUH, TPUMEHATH COOTBETCTBYIOIINE MOHATHSI IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W HUX IpeBpallleHui;
BBISBJISITH ~ B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C  TOHATHAMH U
MIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJICHHUC TP PCHICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BJIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaAMH
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CICACTBCHHLIC CBA3U U
aKTyaJIM3UpOBaTh 3a/a4y, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJIs
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUM, 3aJaBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HUPOBATh MOJYYEHHBIE B XOJI€ PEIlCHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHHUBATHL HX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHTh 3HAHUS B MO3HABATEIIbHYIO U
IMPAKTUYCCKYIO O6J1aCTI/I KUBHECACATCIIBHOCTH,

- yYMEThb HWHTECTPUPOBATH 3HAHUS U3 Pa3HbIX
MpPEeAMETHBIX 00J1acTel;
- BBUIBUTaTh  HOBBIE  HJEW, Mpeanararb

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MPAKTHKE

- yMETh HCIOJb30BaTh HAUMEHOBAHHUS  XUMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIIUX BEIIECTB (ITUJICH, allETUJICH, TJIUIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCIOTa, TIJIMIMH, YrapHBIM ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCThb, TUThEBas
colla U JPYIHxX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUECKUX
BEIICCTB, YPAaBHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MIOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XUMHUYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh M3YYEHHBIX HEOPTraHUYECKUX U
OpPraHWYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM W TpyIIaM COECIUHEHUM,
XapaKkTepU30BaTh WX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BHIIBI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METaJIMYecKas, BOJOPOHAs),
THUIBI KPUCTAJUTMYECKUX PEIIETOK BEHIECTB; KIACCH(PUIIMPOBATH XUMUYECKHE
peakuuu;

- chopMUpOBaTh  TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUHM B IO3HAHUU SIBJICHHUU
npupoabl, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEeICHHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 001acTHIIEHHOCTH HAYYHOI'O MIO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeTh IUIAaHUPOBaTh M  BBHINOJHATH XUMHUYECKHUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BELIECTB IIPM HArpeBaHUHU, IIOIY4YECHHE
ATHJIEHA U U3yY€HUE €ro CBOWCTB, KAaUYECTBEHHBbIE PEAKIMH Ha ajabAETUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHbIE pPEaKIUH OEJIKOB; MPOBOJUTH pEaKUUd HOHHOrO OOMeHa,




aHanmm3a u
UHTEPIpETAuN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SA3BIKOBOW M YHUTATEIbCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJCUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTHM HAYYHOH JEATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJILHBIMH 1eHCTBUIMU:

B) padora ¢ ungopmanmeii:

- BJaJIeTh HABBIKAMU MOJy4yeHUS MHPOpMALMU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIPETALNIO UHPOPMAIIMK PA3TUYHbIX BUJIOB U
dbop™m npeacTaBIeHUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax ¢
Y4e€TOM Ha3HaueHus: HMHQOpMAIMU U IIeJIeBOI
ayIUTOpUHU, BBIOUpas ONTHMAIbHYIO  (GopMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLEHUBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMmaluu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpeIcTBa HHGOPMAIIMOHHBIX U
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHHH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICINIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Cylbdart-,
KapOoHaT- M XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
JKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacHOCTH IMpH OOpalleHUuH C
BEIIECTBAMH U J1a00OpaTOPHBIM OOOPYJIOBAHHEM; MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIhTATOB;

- YMETh aHAJIU3UPOBATh XMMHUECKYIO HH(OPMALIKIO, TOJIYyYaeMYI0 U3 Pa3HBIX
HUCTOYHUKOB (CpEACTB MaccoBOM MH(MOpMaLUu, ceTh IHTEpHET U ApYyTHUE);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAy4yHOTO TIO3HAHHUS BEILIECTB H

XUMUYECKUX  sIBJeHUM  (HAONIOACHUE,  U3MEpEHHUe, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl IO XUMHYSCKUM (opMyrnaM W YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHYECKUE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESTEIIBHOCTH;

OBanagenne YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JESITEIBbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMKCHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupeneaTs pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH padOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;
-  OCyHIECTBJIATH IMO3UTHUBHOC CTPATECIrHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATUBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABAaTh CBOE MPABO W TMPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTh IUIAaHUPOBaTh M  BBHIINOJHATH XUMUYECKHUH  SKCIEPUMEHT
(mpeBpallleHuss OPraHUYeCKUX BEIIECTB IIPU HArpeBaHHUM, IOIy4YEHUE
ATHJIEHA U M3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMH Ha ajbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JEHaTypaius OEIKOB NpH HarpeBaHuH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOIAUTH pEaKIUM HOHHOro oOMeHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Cyibdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaAMU TEXHUKU OE30MacHOCTH MpU OOpalIeHUH C
BEIIECTBAMH U J1a0OPaTOPHBIM OOOPYJIOBAHHEM; MPEACTABISATh PE3yIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpMe 3aMCH yPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIHTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
IIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJINMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
elicTBOBAaTh B
YpE3BBIYANHBIX
CUTYyaIUAX

B 00s1acTHIK010IrMYECKOr0 BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTh 3KOJOIMUYECKOW KYIbTYpHI,
[IOHUMAaHUE BJIUSAHUSA COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOW W
COIMAJIBHOM Cpeibl, OCO3HaHHE IJI00aJIBHOIO
XapakTepa 3KOJOrMYECKUX IpolieM;

- IJIAHUPOBAaHUE M OCYILECTBJICHHE JEHCTBUU B
OKpYXKalollled Cpelle Ha OCHOBE 3HAHMA LeEJeH
YCTOMUYHBOIO pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEMPUATHE JIEHCTBUHN, MPUHOCAIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIATrONPUSATHBIC

AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAEMBIX
JIEUCTBUI, IPEIOTBpPAIIATh HUX;

- pacupenue OIBITa
9KOJIOTUYECKOW HAIPaBJICHHOCTH;
- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATENHCKOM, MPOEKTHON U CONMATBLHOM
JIeITEeIILHOCTH,

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBl MHpA, POJIM XMMHUHU B IO3HAHUM SIBJICHUU
Opupoabl, B (OPMHUPOBAHMHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEICHUS MPAKTUYECKUX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U
MPUPOAHON Cpelie;

- YMeTh COOIONaTh MpaBHia YKOJIOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
OBITY U TPYAOBOH AESTENBHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKaroIlllel NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JCUCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHUMAs CMBICI IOKa3aTelis
MPEAEIbHON TONYCTUMON KOHIEHTPALUHU




2. CTPYKTYPA U COAEPKXAHUE OBIJ_[EOBPA3OBATE.JII>HOI71 JUCIHAITJINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 72

B T.4.

OcHoBHOe coJep:xkaHue 72

BT. U.:

TEOpeTUIeCcKoe 00yueHue 39
71a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 33

IMpomexyrounas arrectamus (auddhepeHInPOBAHHBIN 3a4eT)
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMmbie
. beM 4acoB
pa3iesioB U TeM JiabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE coJiepKaHue 12
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
Crtpoenue aToMOB
XHUMHYECKHIX Teopernueckoe o0y4yeHune 2
AJIEMEHTOB U _ _
npupoa CoBpemeHHas Mojenb CTpoeHUs aroma. CHUMBONMYECKUN SI3BIK XUMHH.XUMHUYECKUNA DIIEMEHT.
XHMI9ECKOi OnekTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHUECKUX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBS3H BanenTtHele  anekTpoHbl.  BaneHTHOCTb.  DIEKTpOHHAas ~ NPUPOAA  XUMHUYECKOW  CBA3H. 2
ONeKTPOOTPULATENIbHOCTh. Buapl XMMHUYECKOM CBsA3M (KOBaJIEHTHAs, WOHHAs, MeETaJINYecKas,
BOJIOPO/IHAS) M CIIOCOOBI ee 00pa30BaHMs
IIpakTH4eckue 3aHATHSA 2
Pemrenne 3amaHuii Ha HCHOJB30BaHUE XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEOUHEHUN IO
HOMEHKJIATYpEe MEXIYHapOJHOIO COI03a TEOPETHMUECKONM M MPUKIAJAHON XUMUU M TPUBUAIBHBIX
HA3BaHWM ISl COCTABJICHUS XMUMHUYECKUX (POPMYJ JBYXaTOMHBIX COCTUHEHHUH (OKCHAOB, CyIb(UIOB,
TUJPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COEIMHEHUHN OTJENIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOJNYECKUM HW3MEHEHHEM CBOICTB XMMHYECKHX AJIEMEHTOB M HUX COEAMHEHHUH B COOTBETCTBUH C
nosio>keHueM Ileproanueckoit cucTeMsl.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
Ilepnoanueckuii OK 02
3aKk0H M Tabnmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT 5

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XUMHUUYECKUX

11




3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucreme. MUpoOBO33peHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTaundecKue / HEeMeTaNIMIYeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM M MOJI0KEHUEM B IEPUOJUUECKOIN CUCTEME
xuMudeckux djementoB .M. MenaeneeBay

Paznen 2. Xumndeckue peakinuu 10
Tema 2.1. Tumesl OcHoOBHOe cojiep:KaHue 4 OK 01
XUMUYECKUX
peaktmit Teopernueckoe o0yueHue 2

Knaccugukanus 1 TUIIBI XUMHUUYECKUX PEAKLUI C yyacTHeM HeopraHuyeckux BemiecTB. CocTaBiieHHe

yYpaBHEHHUN peaKIUi COeUHEHUS, PA3JI0KEeHUs, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIEHUSI-BOCcCcTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTED. 2

CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMA METOAOM 3JIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAaKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX MIpOLIECcaxX U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonnuecTBenHble oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PAcdeThl IO

YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYECTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHelii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOIb30BaHHUEM Macchl, 00beMa

(HOpMalibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEeKTPOIUTHYECKA OK 04
s acconuamus u | 1 €opeTHdecKoe odyqenne 2
MOHHBII 0OMeH

Teopus aneKTponuTHYECKOW aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTH. Peakiiuun HOHHOTO 2
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obmena. CocTaBieHHE peakIMii MOHHOIO OOMEHa IMYyTEM COCTAaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX
VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIIMK. 3aJaHUS HA COCTABJIICHUE HOHHBIX PEaKLUi

JlabGopaTopHble 3aHATUSA

JIaGoparopHas paboTa “THIBI XUMHUYECKUX PEaKInn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY MCXOTHBIX U 00Pa3yIONMIMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpeIeIIeHNe CPEeIbl BOTHBIX
pacTBOPOB. 3aJlaHKs HA COCTABJICHUE HOHHBIX PEaKIINi

KonTpoasnas
padora 1

CTpOGHI/Ie BCHICCTBA U XUMHWYCCKHUEC PCaKIIUH

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUuX BeIIECTB

16

Tema 3.1.
Knaccuduxkanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus Heopranuueckux BemiecTs. [IpocTsie U cl10XkKHbIe
BenecTBa. OCHOBHBIE KIIACChI CIIOMKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3anmocBs3b
HEOPraHMYECKUX BELIeCTB. ArperaTHble COCTOSHUS BemecTBa. Kpucramnmnueckue u amopgHsbie
BellecTBa. TUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsIpHas, MOHHAs, METAJIIINYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIeTKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BU/1a XUMHUUECKOMN CBSI3M U THUIA KPUCTATUINYECKOU PEIIETKH.
[TprurHBEI MHOTOOOpa3us BEIIECTB

IIpakTH4eckne 3aHATHA

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHUE BELIECTBA UCXOJIS U3 UX XUMUYECKON (hOPMYJIIbI
WA COCTaBJIEHUE XUMHUYECKON (POPMYIIBI UCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHAPOAHOM
(MIOIMAK) nnu TpuBUaJIbHON HOMEHKJIATYpe.

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BEILIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HETralleHasl U3BECTh, MUThEBAs COJIA M IPYTUX): Ha3bIBaTh U COCTABIATH (DOPMYIIbI XMMUUECKUX
BEIIECTB, ONPEAEIATh IPUHAJICKHOCTD K KIIaccy.

OK 01
OK 02
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HcTounnku xumudeckoi nHpopMaIiu (CpecTB MaccoBOi MHpopMaIuu, ceth MHTepHET U Ipyrue).
[Touck nHpopMauu 1Mo HazBaHUSAM, HACHTU(UKATOPAaM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XUMUYECKHE OK 02
CBOMCTBA Teopernueckoe o0yuenue
HEOpraHM4YeCcKuX .

Mertamner. O0ue ¢uszndeckne U XUMHUYECKUE CBOMcTBa MeTaiioB. CriocoObl mosyueHus. 3HaYeHUE
BOHIeCTB METAJUIOB M HEMETAUIOB B IPHUPOJE M >KU3HEAEATEILHOCTU YeloBeKa M opraHu3moB. Kopposus

METAJIJIOB: BU/IbI KOPPO3HUH, CIIOCOOBI 3aLUTHI METAJIIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckne M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HomMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTsl

OMOTEHHBIX IEMEHTOB B TIPUPO/IC

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJI0B, THPOKCUIOB, KUCIIOT,

cosiel u Jip.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIMHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHrne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHWYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCUIOB; HEOPraHMYECKUX COJIEH,

XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHM Ha CBOWMCTBA, COCTAB, IOJIYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHYECKOi

NeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coaep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHHIecKHX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JIaGoparopHas pabota «neHTHuduKanys HEOPraHMUECKUX BEIIECTBY.
Pemenne skcrepuMeHTalIbHBIX 3a/ad [0 XUMHYECKHMM CBONCTBAM METaVIOB M HEMETAJlJIOB, IO
pacrno3HaBaHMIO U NTOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB.
WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
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XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHBIe peakiuu Ha cynabpaT-, KapOoHAT- U XJIOPU-
AHUOHBI, Ha KATUOH aMMOHUS

KonTtpoabHasn .
CBolicTBa HEOPTaHUYECKUX BEILECTB 2
padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BellecTB 25
Tema 4.1. OcHOBHOe coiep:kaHue 4 OK 01
Knaccudukanus,
cTpoeHHe u Teopernueckoe o0yueHue 2
HOMCHKJIaTypa [losiBieHMe 1 pa3BUTHE OPTAaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
OpraHH9eCcKuX 3HAYEHHE OPTAaHUYECKON XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCHICCTB XHMMHMYECKOE CTPOCHHUE KAK IOPSANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJE€HTHOCTH.
OCHOBHBIE TOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuit A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOECHMS MOJIEKYJI. MI30Mepus U u30MepHI. 2
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmnel kiaccu(UKaul — OPraHUYECKUX
coequHeHU. MexnyHaponHas HOMEHKJIATypa W IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYeCKUX
coenquHeHuil. [loHsTHE 00 a30TcolEp)KalIMX COETUHEHUSX, OMOJIOTMYECKM aKTHBHBIX BELECTBAaX
(yrneBojax, »kupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJuMep,
CTPYKTYpPHOE 3BEHO)
IIpakTHyeckue 3aHATHSA 2
HomeHknatypa OpraHMYECKHMX COEIMHEHUN OTAEIbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIIEHHBIE U
apoOMaTUYECKHUE YIIIEBOJOPO/IbI, CIUPTHI, (DEHOJIbI, AJIbJIETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMyS OpPraHMYecKUX BELIECTB OTJIENIbHBIX 5
KJIACCOB, HCIIOJIb3Ys HX HAa3BaHUS IO CHUCTEMAaTHYECKOM W TpPUBHAIBHOM HOMEHKJAType (3THJIEH,
alleTWIeH, INIMLEpuH, (eHoid, GopMalbAeru, YKCycHas KHCIOoTa, TNMuIuH). Pacdersl mpocreiiieit
(GhopMyIIbl OpraHNYecKOi MOJIEKYJIbI, HICXO/SI U3 DJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHoBHoOe cojepkaHue 13 OK 01
CaoiicTBa OK 02
Teopernueckoe o0yuenue 7
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OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psal 1 obmas popmynia; U30MEpHs;
(u3HYeCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIIOCOOBI MOTYUYCHHS):

— TpeJeibHbIe YIIeBOAOPOIbI (AIKaHBI U IMKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOWCTBA MPUPOJAHBIX YTIIEBOAOPOI0B, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HemnpenenbHbIe (QJKCHBI, aJKWMHBl W aJKaJWCHBI) W apOMaTHYECKHE YIIIEBOJIOPOAbL. [ opeHwme
aleTuIeHa KaKk HICTOYHUK BHICOKOTEMIIEPATYpPHOT'O IIJIaMEHU JJIsl CBAPKHU U PE3KU METAJIIOB

— KHUCIIOpOACOAepkKalllue COeAMHEHUS (CIUPTHI U (EeHOJIbI, KapOOHOBBIE KUCIOTHI U I(UPHI, aJIbJIETHIbI
U KETOHBI, JKHUPBI, YIIeBojbl). [IpakTHueckoe NPHUMEHECHHWE STWICHIVIMKOJS, TJIMIEPHHA, (EHOIA.
[Ipumenenue Qopmanpaeruaa, aneranbAeTHAa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOroII1e CBOWCTBA MbLja

— a30Tcojep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oelku). BBICOKOMONEKYIsIpHBIC
COeJIMHEHUS (CMHTETHYECKHE M OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO.
[TonmMepu3sanus 3THIIEHA KaK OCHOBHOE HAIIPABJIICHHUE €r0 UCIIOIb30BaHUS.

I'enernueckas cBA3b MEXKIY KJlaCCaMHM OPraHUYECKUX COCIUHEHUN

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAENbHBIX KIJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): TpeebHble (aJKaHbl U LIUKIIOAJIKaHbI),
HenpeaeabHbIe (AIKEeHbI, aIKHHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHl, alIbJAETUABl U  KETOHbl, AaMHHbl M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEaKLHH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAaHUU MX COCTaBa U CTPOCHMUS

CocraBneHne cxeM peakuuidi (B TOM 4YHCI€ 10 MPEAJOKEHHBIM IIeNOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs W Ha3BaHHE OPraHMYECKHX COEJUHEHUN MO0 TPHUBHAIBHON WM MEXIYHAPOIHOMI
CHUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHU Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIBHBIX KJIaCCOB

OK 04
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JlabopaTopnasi padora

JIaGoparopnas pabota “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tomy4yenue STHICHA U U3yYECHHE €ro CBOWCTB. MOIEIMPOBAaHNE MOJICKY]l 1 XUMUYECKHX IPEBPAIICHHN
Ha IpUMepe TaHa, STUICHA, alleTHIeHa U Jp.

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Nnentudukanuys OK 02
OpraHUYECKUX Teopernueckoe o0yuenue OK 04
BEIIECTB, UX
3HAYCHHE U buooprannueckue coenuneHus. llpumeHnenue u Ouonoruueckas poib yriaeBogoB. OxucieHue
NpUMeHeH e B JIJIEBOJOB — MCTOYHUK OHEPrUM IKUBBIX oOpraHu3MoB. OOnacTd NpPUMEHEHUS aMHUHOKHUCIOT.
GLITOBOI 1 [TpeBpamienust OenkoB nuiuM B opraHu3me. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
NPOU3BOJICTBEHHOIT byHKIMY kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0jieM MUIeBOi 6€30MacHOCTH
ACATENLHOCTH Ponp opranuueckoii XUMUM B peIIEHUU MpPOOJIEeM HSHEPreTHUecKod Oe30MacHOCTH, B Pa3BUTUU
HeJloseKa MEIUIUHBI, CO3/IaHUHM HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHHKOB SHEPTUH (aJIbTEPHATUBHBIC HCTOUHUKHU
sHepruu). OnacHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3MbI OPTaHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB
(yrneBomopojpl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJAETHABI U Jp.), CMBICI
HoKasareJsi pesleIbHO IOMyCTUMON KOHIIEHTPAIlH
JlabopaTopHble 3aHATHSA
JlabopaTtopHas pabora: “VneHTudukaims OpraHMueCKuX COeTUHEHNN OTACTbHBIX KIacCOB”
WnenTudukanys opraHMuecKuX COeIMHEHUH OT/IeNbHBIX KJIACCOB (Ha MpUMepe albJeruoB, KpaxMana,
YKCYCHOM KHCIOTBI, O€IKOB M T.I.) C MHCIOJBb30BaHMEM HX (U3MKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHarypanus Oenka npu HarpeBaHuM. L[BeTHbIe peakuuu
0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJa C TOYKHM 3pEHUS XUMHUYECKHX IIPOIECCOB MpHU
MPOTEKaHUN Ka4eCTBEHHOM peakIuy, MO3BOJISIONIEH HASHTU(PUINPOBATh NPEI0KEHHbIE OpraHnYeCcKHe
BelIecTBa
Kourpoasuas CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB
padora 3
Pazneu S. Kunernuyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX pPeaKui
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CxopocTh OcHOBHOe coep:KkaHue OK 01
XUMUYECKHUX OK 02
peaKkIui.
XUMHUECKOe
paBHOBECHE

Teopernueckoe o0yuenue

CKOpOCTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jIMYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIONIUX BEIIECTB,

KOHIICHTPALIUU pearupyrommx BEIIECTB, TEeMIIepaTyphl u TIJIOILA U PEaKIMOHHON

noBepxHOCTU. TermnoBeied(hHeKThl XUMUUECKUX peakiuid. IK30-U IHIOTEPMUYECKHUE, PEAKIUH.

O6parumocth peakiuid. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIIEHHE TMOJI JCUCTBHEM pa3IMYHBIX

(hakTOpOB (KOHLIEHTPALIKS PEareHTOB WU MPOYKTOB PEaKIINH, AaBICHUE, TeMIepaTypa) A CO3/IaHus

ONTUMAJIBHBIX YCIOBUHM MPOTEKaHUsl XUMU4YecKux nporeccoB. [Ipunmun Jlelllatense

IIpakTH4eckne 3aHATHA OK 01

OK 02

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHanu3 (aKTOpOB, BIMSIONIMX HA H3MEHEHHE

CKOPOCTH XMMHYECKON PEaKIuu, B T.4. C MO3HUIIMNA IKOJIOTUICCKH 1EeJICCO00Pa3HOTO MOBEACHUS B OBITY

Y TPYJAOBOM JI€ATEILHOCTHU B LEISAX COXPAHEHHS CBOETO 3I0POBbSI U OKPYKAOUIEH MPUPOTHOMN CpEebl.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s

HAaXOXJCHUS HANpPaBIEHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakiuuu U aHaiau3 (akTOpOB,

BIIMSIOIINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe o0yueHue OK 07

PactBopenne kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PACTBOPOB.
PactBopuMocTe. MaccoBas 11onsi  pacTBOpeHHOro BemiecTBa. CMBICT MOKazaTens MpeAebHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOJIB30BaHUE B OIEHKE HKOJIOTHMUECKOI 0€30MacHOCTH.

[IpaBuia sKoNOrMyYecKy LenecooOpa3HOro MOBEAEHUS B OBITY U TPYJOBOW JESATENBHOCTH B LEJSAX
COXpAHEHHUs CBOETO 3JI0POBbSI U OKPYKAIOIIEW MPUPOJAHON CPEbl; ONMACHOCTh BO3/JCUCTBUSL HA >KUBBIC
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OpraHu3MbI OMMPECACICHHBIX BCIICCTB.
Pemenne IMPAKTUKO-OPUECHTHUPOBAHHBIX PACYCTHBIX 33HaHPII>i Ha paCTBOPLBI, UCIIOJIbB3YEMBIC B OBITOBOM U
HpOPI?;BOI[CTBGHHOﬁ JACATCIbHOCTH 4YCJIOBCKA

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
HccnenoBanue OK 02
CBOMICTB pacTBOpOB J'[aﬁopaToprle 3aHATHA OK 04
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroroBnenne pacTBOPOB 3a7aHHON (MaccoBOM, %) KOHIIEHTpaIU (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OTIPEICIICHUE CPEbl BOJHBIX PACTBOPOB.
Pemrenue 3a1ay Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEP:KAHME
Pa3nen 7. Xumusi B GbITY H IPOM3BOACTBEHHOM IeATEIHLHOCTH Ye10BeKa OK 01
OK 02
Xumusi B OBITY I |OcHOBHOE COflepkanue OK 04
MIPOU3BOCTBEHHOMN
p OK 07
AEATEIbHOCTH Teopernueckoe o0yuenune
YeJIoBeKa

Hogeiime nocTikeHns XUMHYECKOW HAYKU U XUMHYECKON TeXHOJOoTHH. Poiib XxumMuu B oOecrieueHun
HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIUlIMHbL. [IpaBuia moucka u
aHaJgn3a XUMUYECKOM HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas
JauTepaTypa, CpeicTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)

HpaKaneCKue 3aHATHSA

[Touck m aHanM3 KEMCOB O MPUMEHEHHM XWMHUYECKHX BEIECTB M TEXHOJOTUWA C ydyeToMm Oymymien
npodeccHoHabHOM ~ JEATEeIHbHOCTH MO  TeMaM:  Ba)KHEWIIHWE  CTPOUTENbHbIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IJs SJIEKTPOHUKH,
HAaHOMAaTepHUasbl, TEKCTUJbHBIC BOJOKHA, WCTOYHHUKMA DHEPIUH, OPraHUYECKUE U MUHEPAIIbHbBIC
ya0OpeHus, JICKapCTBEHHBIE BEMIECTBA, OBITOBAS XUMHUSI.

3amura:[IpencraBienue pe3yapTaTOB pEMICHUs KecOB B (hopMe MUHHU-I0KIIa/1a C TIpe3eHTaluel

IIpomexyTouyHas aTrecTanys Mo JUCHUILINHE (A PepeHIHPOBAHHBIN 3a4eT)
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Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. MaTepua/IbHO-TeXHHYECKOE 0O0ecneuyeHue

Peanuzamust nporpamMmbl  yueOHOM — TUCHUMIUIMHBI  MPOU3BOJUTCA C  MNPUMEHEHUEM
JVICTaHIIMOHHBIX TEXHOJOTHIA M TPpeOyeT HAIMYHS JICKTPOHHON 00pa30BaTeIbHON CpPEJIbl; yueOHOTO
KaOWHeTA.

OodopynoBanne y4ueOHOro KabuHeTa:

e KJIacCHas JIOCKa,

® [10C3J0YHBIC MECTA 0 KOJIMYECTBY O0YHaIOINXCS;

e paboyee MECTO IperoaaBaTes;

¢ yuyeOHO-TIpaKTHUYECKOe 000pyAOBaHKE, HEOOXOAMMOE JUIS IPOBEJCHUS TPETyCMOTPEHHBIX
IporpaMMoil npaktudeckux 3anatuil. B coorsercrBue ¢ n.4.4. ®I'OC CIIO nonyckaercs
3aMeHa 000pyI0BaHUS €r0 BUPTYaIbHBIMU aHAJIOTAMHU.

Texnun4veckue cpeacrsa o0yyeHus:
e  KOMIBIOTEPHI C BHIXOJIOM B ceTh Internet;

e cailr «JIuuHasg cTyaus» ¢ BO3MOXHOCTBIO PabOThI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;
®  3JEKTPOHHbIE OMOIMOTEUHBIE PECYPCHI.

Y4yeoHo-MeToaAuYecKoe odecnmeyeHne JUCHUIINHDI:
* METOJIMYCCKUE YKA3aHUs 110 OPraHU3aIiy MPAaKTUICCKUX 3aHITHH;
* METOIMYECKUE YKa3aHUs 110 CAMOCTOSTEIILHOM padoTe.

3.2. UudopmanuonHoe odecrnieyeHne peajsn3anuu NporpaMmmel
OcHOBHBIC HCTOYHHKH

1. Ta6puensu O.C., OctpoymoB N.I'., CnankoB C.A. Xumus 10 knacc. - AKIIMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBerienne»

2. Tabpuensn O.C., OctpoymoB WN.I'., Cnagko C.A. Xumus 11 knacc. - AKIIMOHEpHOE
obmmectBo «M3natenscTBO «IIpocBemieHue

3. Epemun B.B., Ky3emenko H.E., Tepenun B.W., [Ipo3nos A.A., JIlyaun B.B. Xumus
10 xmacc. / mon penakiueit Jlynuna B.B. - Axmmonepnoe o6mectBo «lM3nmarenscTBo
«IIpocBenieHne

4. Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlynun B.B. Xumus 11 knacc. / nmog
penakuueit Jlynuna B.B. - Akunonepnoe o6mectBo «M3natensctBo «IIpocsemenue»

JlonoJiHuTeIbHbIE HCTOYHUKH

1. Xumus. 10 knace. Yriny0Onaéunslii yposens: yueonux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlyaun; mox pen. B.B. Jlynuna. — M.: [Ipocsemnienue,
2022. — 446, [2] c.: u.

2. Xumus. 11 knace. YroyOnénnsiit ypoBenb: yuebuux/ B.B. Epemun, H.E. Ky3smenko,
A.A. lpo3nos, B.B. JIyuun; nox pea. B.B. JIyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.:
170

3. Xumus. Yriyonennsiid yposenb. 10—11 kmaccel: pabouast nmporpamma k inaun Y MK
B.B. Jlynuna: y4e0HO-METOIUYECKOE nocobue / B.B. Epemumn,

A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
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4, Meroanueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3sMmenko,
B.W. Tepenuna, A. A. [Ipo3noa u np. «Xumus. YrayOneHHbI ypoBeHby». 10 kiacc / B. B.
Epemun, AA. HApo3nos, N.B. Epemuna, B. . MaxonuHa,
0. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipocda, 2018. — 339 c: m.

o. Metoanueckoe mocobue k ydeOnuky B. B. Epemmuna, H. E. Ky3pmenko, A. A.
HposznoBa u ap. «Xumus. YriryoneHHbI ypoBeHby. 11 kiace / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: WL

6. INa6puensu, O. C., JIvicoBa, I'. I'. Xumusi: kHura s npenogaBaTes: y4e0.-MeTo.
nocobue. — M. Akagemus, 2012. - 332 c.

7. labpuensu O.C. Xumus: yueb. ais cryd. npod. yued. 3aBenaenwnii / O.C. ['abpuensH,
N.I". OctpoymoB. — M., 2016- 256 c.

8. Ia6puensu O.C. Xumus 11 mpoeccrii U CIIeUATBHOCTEH TEXHUIECKOTO MPOQHIIs:
yU4eOHUK s CTyA. ydpexnaeHuid cpea. mpod. obpazoBanus / O.C. Tabpuensn, WN.T.
OctpoymoB. — 4-¢ u3j., crep. — M: U3narensckuii neHTp «Axkagemus», 2017. — 272 c.

HNuTepHeT-pecypcsl

1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexkuuun mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHblii IpoeKT «JIEMEHTHI 00JbIION Hayku» (pU3MKa, XUMUS, MaTEMaTHKa,

aCTPOHOMHUS, HAyKH O )KH3HU, HayKu o 3emie). HoBocTu Hayku, KHUTM, HAyYHO-TIOIMYJISIpHBIE CTaThH,
JIEKLUH, SHIUKIIOTIEIUY.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-nomyssspHoro sxypHana «llorenuman». JKypnan wusgaéreas ¢ 2005r., ¢
2011 r. — pazgen «XuMusi».

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

CaliT HayYyHO-TIOIYJISIPHOTO XypHaja « XuMus U Ku3HbY. JXKypHan n3naéres ¢ 1965 r.

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

OTkpbITas 37€KTpOHHAs OubIMoTeka xumMuueckoro nopraia «Chemnet», conepxut yueOHbIe

U MH(POPMAIIMOHHbIE MaTepHallbl JUIsl IIKOJIBHUKOB U yuuTesed. B Heill MOXKHO HallTH y4eOHUKH MO
oO1iell 1 HEOPraHUYECKOM XUMHUH, OPraHUYECKON XMMHUU, MyJIbTUMEIMaMaTepralbl, a TaKXkKe 3a/1a4u
XUMHUYECKHX OJMMIINAJ C PEIICHUSIMH, 33]]a4l BCTYIHUTEIbHBIX SK3aMEHOB 11 aOUTYpPHEHTOB.

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

WNudopmannonusie Matepraibl 00 oaumnuagax: MockoBckoil ropoackoi, Beepoccuiickoit,

MenaeneeBckoi, Mexaynaponnou. [IpuBeneHbl 3amaud TEOPETUYECKUX W DKCHEPUMEHTAIBHBIX
TYpOB, NOAPOOHBIE pEIeHHUs], CIUCKU U PoTorpaduu nodeauresnei.

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

Cucrema IHMCTaHIIMOHHOTO OOYYEHMSs, HANpaBJICHHAs B TMEPBYIO OYEpelb Ha MOITOTOBKY K

OJIMMITHA/IAM BCEX YPOBHEW — OT WIKOJBHBIX 0 MexayHapoaHoil. CalT COIEpKUT OTPOMHOE
KOJIMYECTBO 33J]1ay, CIPYNIIMPOBAHHBIX Kak MO TeMaM, Tak M Mo oJumnuaaam. [lo BceM OCHOBHBIM
paszzenaM XUMHH MPUBEAEH TEOPETUUECKHUI MaTepHual U pa300paHbl pEIICHHUS TUIIOBBIX 3a/1a4.

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

ITopran mo wHaHoTexHOoNorusiM. OCHOBHAas I€7b — pPa3BUTHE OOpa30BaHHUS B O0IACTH

HAHOTEXHOJIOTUH U MMOATOTOBKA K MHTCPHET-OJIMMITNAZC 110 HAHOTCXHOJIOTUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
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Hanéxnas cnpaBouHas uH(poOpMamus O XMMHUYECKMX D3JEMEHTaX M HUX CBOWCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PycCKOA3BIUHBIN CAUT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

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

Hexommepueckuii ~ caliT ~ oHailH-0Opa3oBaHUsS,  COACPKHUT  MHOTO  HMHTEPECHBIX

00pa30oBaTeNbHBIX KYpCOB M BHJCOJCKIMHA JUIS IIKOJBbHUKOB, CTYJICHTOB W yuduTeneu. Ectb
HECKOJIbKO KYPCOB 110 XUMHH.

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

Caiitr ChemicalAbstractService — camplii aBTOPUTETHBIM B MUPE XUMHH WH(POPMAIIHOHHBIH

MHTEPHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
[Topran no opraHUYECKON XMMUU HA AHTJIMMCKOM SI3bIKE.
14. http://www.xumuk.ru
CaliT 0 XMMHU: KJIACCUUYECKHE Y4YEOHMKH, CIPABOUYHUKH, DSHUHUKIONEIUH, IOUCK

OpPraHMYECKUX M HEOPTraHMYECKHUX PEaKIIHii, COCTaBICHHUE YPaBHEHHUM peaKiuil.
15. http://orgchemlab.com/
CaiiT, HOCBSILIEHHBIN MTPAKTHUECKON paboTe B 1abopaTtopuun

IIporpamMmHoe obecnieuyenue:

[IporpammHOe obecrieueHue, SBISIONICECS YacThIO  AJIEKTPOHHOW  WH(POPMAIMOHHO-
00pa3oBarenbHON Cpeibl U 0a3upyrolIeecs Ha TENEKOMMYHUKAITMOHHBIX TEXHOJIOTHAX:

- KOMITbIOTEpHBIE 00yYaroIlIKe IPOrpaMMBl;

- TPEHUHTOBBIC ¥ TECTHPYIOLIHE TPOTPAMMBI;

- HHTEIUICKTyaJIbHbIE pOOOTU3HPOBAHHBIC CHCTEMbI OLICHKU KAa4eCTBa BBITIOJHEHHBIX paboT.

[IporpamMma ympaBienuss obOpaszoBarenbHbiM mpoueccom B OUOC  (MudopmanmonHas
texHojorus. [Iporpamma ynpasnenus: oopazoBarenbHbiM mpotieccom. KOMBAT).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KOHTpOHB N OLCHKA pPE3yJIbTaTOB 06yquI/15{ OCYHICCTBIIACTCA IMPEIIoaaBaTeJICM B IIPOLECCE

IPOBEICHUS MPAKTUUYECKUX 3aHATUN U JIAOOPATOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBIMIOJIHEHUS

00y4aromuMuUCsT WHIAMBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHA

OIpCACIIAOT, YTO 06y‘-IaIOH.II/IeC5I AOJDKHBI 3HATh, IIOHMUMAaTh U JCMOHCTPUPOBATH IO 3aBCPUHICHUU

W3Y4YEHUS JTUCHUTIIUHBI.
s popmupoBaHUs, KOHTPOJI U OILCHKH pPE3yJIbTaTOB OCBOCHUSA Y4YEOHON AMCLUILIMHBI

HCIIOJIB3YCTCSA CHUCTEMA OLCHOYHBIX MGpOHpHHTHﬁ, npeacTaBJsaroniast co00li KOMILIEKC y‘le6HHX

MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00ydueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o gucturiuae) u GI'OC CIIO.

Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4yeHus Trmut Oueﬂoqﬂf X
MeponpusTHI
I | OcHoBHOE coep:kaHue
1 Pa3nes 1. OcHoBbI @opymposars
0a30BbIe NOHATHA U
CTPOCHHS BellecTBA
3aKOHBI XHMHH
1.1 |OK 01 CrpoeHue aToMOB CocraBnsate xumuueckue |LItynupoBanue
XMMHUYECKHX 3JIEMEHTOB |(opMyJbl coeaunenuit B |TectupoBanue,
Y IIPUPOJA XUMUYECKOU |COOTBETCTBUH CO KonTtposnbHas pabora
CBA3HU CTETICHbIO OKHMCIICHUS
XUMHUYECKHX 3JIEMEHTOB,
UCXOJS U3 BAJIEHTHOCTH U
ANEKTPOOTPHULIATEILHOCTH
1.2 |OK 01 Ilepnonnueckuii 3aK0H 1| XapaKkTepu30BaTh [lItynupoBanue
OK 02 tabnuua J[.1. XUMHUYecKHe ieMeHThl B | TectupoBanue,
Menpeneena COOTBETCTBHUU C UX KontponbHas padota
II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHX JJIEMEHTOB
.. MennaeneeBa
2 Paznea 2. Xumnueckne - T AT Tnum’l KonTpoasnas padora
peaKmu XHMHYECKHX peaKiui
2.1 |OK 01 Turbel XUMHYECKUX CocraBnars peakuuu [ltynupoBanue
OK 04 peakumit COEIMHEHMS, pa3yiokeHus, | TectTupoBanue,
oOMeHa, 3aMeIlIeHus, KonTposnbnas padbora
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
2.2 DIIEKTPONUTHYECKAS CocraBisATh ypaBHEHUS [ItynupoBanue
JUCCOLMAINS M MOHHBIA |XUMHYECKUX PEAKIINH TectupoBanue,

24




Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTtar 00yyeHus .
MeponpusATHI
oOMeH MOHHOTO 0OOMeHa ¢ KonTtponsHas pabora
y4acTHEM
HEOPraHMYEeCKUX BELIECTB
3 Pa3nen 3. Ctpoenue u |HcciaenoBats ctpoenue u|Konrpoabnas padora
CBOICTBA CBOIICTBA
HEOPraHMYecKuXx HEOPraHMYeCKuX
BellecTB BelecTB
3.1 |OK 01 Knaccudukanus, Knaccudumnuponars [tyaupoBanue
HOMEHKJIaTypa U HEOpPraHU4ecKue TectupoBanue,
CTpOEHUE BelecTBa B coorBeTcTBUM |KoHTposbHAas pabota
HEOPraHMYECKUX C UX CTPOEHUEM
BELIECTB
3.2 |OK 01 DU3UKO-XUMHUUECKUE YcraHaBiIMBaTh [ltynupoBanue
OK 02 CBOICTBa 3aBUCUMOCTh (PU3UKO- TectupoBanue,
HEOPTaHUYECKUX XMMHYECKHUX CBOMCTB KontponbHas padota
BEIIECTB HEOpPraHMYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)Ke THIIA
KPUCTAITNYECKOi
peleTKu
3.3 |OK 01 Wnentuduxanms Hccnenosath tynupoBanue
OK 02 HEOPraHUYECKHUX KauyeCTBEHHbIC peakuun | TectupoBanue,
OK 04 BELIECTB Heopranndeckux Beuiects |KonTponbhas pabota
4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrpoabnas padora

CBOMCTBa
OpPraHu4YecKuX

CBOICTBA OPraHUYeCKHUX
BelIeCTB
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTtar 00yyeHus .
MeponpusTHI
BelleCTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuposars [tyaupoBanue
CTpOCHHE U opranuueckue Bemiectsa B | TectupoBanue,
HOMEHKJIaTypa COOTBETCTBHUH C UX KonTponbnas pabora
OpPraHUYECKUX BEIIECTB |CTPOCHHEM
4.2 |OK 01 CBoiicTBa OpraHUYeCKUX | Y CTaHaBIIUBATh [lITynupoBanue
OK 02 COCIMHEHU I 3aBUCUMOCTH (DU3HKO- TectupoBanue,
OK 04 XMMHYECKUX CBOMCTB KontponbHas pabora
OpPraHMYECKUX BEIIECTB OT
CTPOECHHS MOJIEKYIT
4.3 |OK 01 Nnentudukanys Uccnenosars [ tynupoBanue
OK 02 OpPraHMYeCKHUX BEIIECTB, |KAYECTBEHHBIE peakiiuu | TecTupoBaHue,
OK 04 YX 3HAYCHUE U OPraHU4eCKHUX KontponbHas padora
MIpUMEHEHHE B OBITOBOM |COCIMHEHUHN OTEIbHBIX
Y IIPOU3BOACTBEHHOMN KJIaCCOB
JESITEIbHOCTH YEJIOBEKa
5 Pazpneu S. XapakrTepu3oBaTrhb
Kunernueckue n BJIMSIHAE PA3JINYHbIX
TepMOAMHAMUYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NMPOTEeKAHUSA XHUMHYECKHX pPeaKkuuii
XHMHUYECKHX peakumid
5 |OK 01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [lItynupoBanue
OK 02 peakuui. XuMuU4eckoe |BIMsAHUE KOHLEeHTpanuu |TectupoBanue,

paBHOBecHe

pearupyromumx BeUeCTB U
TEeMIIepaTyphl Ha CKOPOCTh
XUMUYECKUX PEAKLUN
XapakTepus3oBaTh
BIIMSIHUE U3MEHEHHUS
KOHIICHTPAIlUY BEIECTB,
peaKIuu Cpeabl U
TEeMIIepaTypbl Ha
CMENICHUE XUMHYECKOTO
paBHOBECHS

KonTponbnas padora
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTtar 00yyeHus .
MeponpusTHI
6 HccnenoBarb
HCTHHHBIEPACTBOPHI €
Pa3znen 6. PacTtBopbl P P
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 |OK 01 [Tonsitue o pactBopax  |Paznnyars UCTUHHBIC [ITynupoBanue
OK 02 pacTBOpbI TectupoBanue,
KonTpomnbnas pabora
6.2 [OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- [ITynupoBanue
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA TectupoBanue,
HWCTUHHBIX pacCTBOPOB Konrtponbnas padora
Il | IlpodeccuoHaNbHO-OPUEHTHPOBAHHOE CO/lepPkaHue (ColepKaHue NPUKIATHOTO MOYJIs1)
7 Paspnen 7. OueHuBaTh NOCJAEACTBUS
Xumus B ObITY H OBbITOBOM U
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
yeJ0BeKa (1 (%3 701070%
JIKOJIOTHYECKOI
0e30IacHOCTH
OK 01 XuMmus B ObITY U OuenuBars nocneactsus |lItyaupoBanue
OK 02 MIPOU3BOJACTBEHHOMN OBITOBOH U TectupoBanue,
OK 04 JIeATEIIbHOCTH YEJIOBEKA |IIPOU3BOICTBEHHOM KontponbHas pabora
OK 07 NeSTeILHOCTH YeNloBeKa ¢ |BrinmosHeHue 3aianuii Ha

HO3UIIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

g depeHIIMPOBAaHHOM 3a4eTe
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