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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN TIPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMmblI

OOmeoOpa3zoBarenbHas JUCHUIUIMHA «XUMHsS» H3ydaeTcss Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHKJIE y4eOHOro TUITaHa OCHOBHOM TpodecCHOHAIbHON 00pa3oBaTebHON
nporpamMmsel ykpyrnHeHHbIX Tpynn B cooTBeTcTBUU ¢ I'OC CIIO 40.02.02 «IIpaBooxpaHuTe/ibHas
AeATeJIbHOCTD.

pr,I[OGMKOCTB JUCHHUITIIMHBI «XHMUsS» HAa 0a30BOM YPOBHE COCTABJIACT 72 gaca.

1.2. Heaun 1 mi1anupyemMble pe3y/ibTaTbl 0CBOCHHMS AHCIUILIHHBI

1.2.1. leau u 327244 AUCUUIJIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMHMYECKOM COCTaBIIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBI MHUpa KaK OCHOBBI IPHUHSTHUSA PEIICHUN B MXU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEICHNUS B IIPUPOJHOM Cpeae.

3agayu AMCHMILINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMHUYECKHUX IIPOLIECCOB HU
ABJICHUM B OKPY)KAIOIIEW Cpele, LEJOCTHOM HAay4yHOW KApTUHBI MHUpPA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIISATH (OPMYJBI HEOPTaHWYECKHX M OpPraHMYECKHX BEIIECTB,
YPaBHEHUS XMMHMUECKUX peakUuid, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIIOZCHNEM IpaBUi 0€30IaCHOTO OOpalIeHUs ¢ BELIeCTBaMHU U J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(GOPMAIMIO XMMUYECKOIO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEICTBUS CBOCH AESITENbHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh NMOHUMAHHE 3HAYUMOCTH JOCTH)KEHUN XMMHUYECKON HAyKW U TEXHOJOTUH
JUISL pa3BUTHS COLIMATILHOM 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 JucuuniuHapHblie
KOMIIeTeHIH i
OK 3. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKJIIOYAET:
OpraHu3oBbiBa | - TOTOBHOCTb K TpPYAy, OCO3HAHUE IIEHHOCTU | OCHOBOIOJIAraloIMe MOHATUS (XUMHMUYECKHH 3JE€MEHT, aToM, 3JEKTPOHHAs
Tb MacTepcTBa, TPYJOI00uE; o0oJsiouKka aToma, s-, p-, d-dJIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,
COOCTBEHHYO - TOTOBHOCTb K AKTUBHOM  JEATEIBHOCTU | BAJIGHTHOCTb, JJIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCICHMS, XMMHYECKas
NESTEIIbHOCTh, | TEXHOJIOTUYCCKOW M COIMATLHONM HANIPABIICHHOCTH, | CBSI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM OO0BEM, YIJICPOIHBIA CKEJeT,
BbIOMpATh CHOCOOHOCTh MHUIMHMPOBATH, IIJIAHUPOBATh U | QYHKIUOHANbHAS TpyINa, paguKall, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUN
THIIOBBIE CaMOCTOSTENIHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | psll, TOMOJIOTH, YTJIE€BOAOPOABI, KUCIOPOA- U a30TCOJEPKAILUE COCANHEHMS,
METO/IbI U - MHTEpEC K pa3IMYHbIM cdepam | OMOIOTHYECKH AaKTUBHBIE BellecTBa (YIJIeBOJbI, JKUPbI, OEIKH), MOHOMED,
Coco0bI po(hecCuOHATILHON NESTENbHOCTH, IIOJIUMEP,  CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIWUHEHHS,
BBITIOJTHEHUS OBjaieHNe  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs DPELIeTKA, TUIbl XUMHYECKUX PEeaKIMi (OKUCIUTENIbHO-
npo)eCCHOHAN | MO3HABATEJILHBIMH JeHCTBUSIMU: BOCCTAHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKHE, PeaKIIMM HOHHOTO 0OMEHa),

BHBIX 32]1a4,
OILIEHUBATh UX
3¢ HeKTUBHOCTH
U Ka4ecTRBO.

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 KOPPEKTHUBBI B JCATCIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

3a7aBaTh

pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs ITUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XUMHUECKOE
paBHOBECHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byrtnepoBa, Teopus 3IEKTPOITUTHYECKOMN
Jucconuanuy, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyYEHUH U O€30MacHOM HCHOJIb30BaHUU
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

- yYMETb BBIABJISATH XapaKTepHble NPU3HAKK U B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, TPUMEHSATh COOTBETCTBYIOIINE MTOHATHS NPU ONMCAHUN CTPOEHUS U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W HUX IpeBpallleHui;
BBISBJISITH ~ B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C  TOHATHAMH U
MIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJICHHUC TP PCHICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BJIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
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 MOJYUYEHHBIE B XOJ€ PEIleHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHHUBATHL HX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

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

- YMETh HUHTETPUPOBATh 3HAHHMSA W3 pa3HBIX
IpeIMETHBIX o0nacTel;
- BBIIBUTaTh  HOBBIE  WJAEH,  IpeJiaraTb

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

- yMETh HCIOJb30BaTh HAUMEHOBAHHUS  XUMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETUYECKOM M NPUKIAJAHOW XUMUU U
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIIUX BEIIECTB (ITUJICH, allETUJICH, TJIUIEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCThb, TUThEBas
colla M JPYIHX), COCTaBIATH (OPMYJIbI HEOPraHMYECKUX M OPraHMYeCKHUX
BEIICCTB, YPAaBHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MIOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHUYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh IMPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OpPraHWYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM W TpyIIaM COECIUHEHUM,
XapaKTepU30BaTh MX COCTaB M BAXKHEWININE CBOWCTBA; OMPENEIATH BHUIBI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METaJIMYecKas, BOJOPOHAs),
THUIIBI KPUCTAJUTMYECKUX PEIISTOK BEIIECTB; KIACCHPHUIIMPOBATH XMMHUCCKHE
peakuuu;

- chopMUpOBaTh  TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUHU B IO3HAHUM SIBJICHUU
npupoabl, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTHUECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (POopMysaM U ypaBHEHHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIINX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS TPHUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

OK 6.
Ocy1iecTBISITh
TIOWCK U
UCIIOJIb30BaHHE
uH(popMaluuy,

B 001acTHIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
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; MPOBOAUTH pEaKIUd HOHHOro oOMeHa,




HE00X0IUMOM
TSt

3P PEKTUBHOTO
BBITIOJIHCHUSI
npodeccuonan
BHBIX 33]1a4,
npodeccuonan
BHOTO U
JIMYHOCTHOT'O
pa3BUTHSI.

CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3IKOBOW M YWUTATEJILCKOM
KYJbTYpPhl KaK CpEICTBA B3aUMOJCUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIE€SITEIbHOCTH,

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

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

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 Pa3lMYHBIX (opMaTax ¢
Y4e€TOM Ha3HaueHus: HMHQOpMAIMU U IIeJIeBOI
ayIUTOpPUHU, BBHIOMpas ONTHUMAIBHYIO  (QopMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

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

- HCTOJB30BaTh CpPEICTBA HMH(POPMAIIMOHHBIX H
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 MpHU OOpaLEHUH C
BEIIECTBAMH U J1a00OpaTOPHBIM OOOPYJIOBAHHEM; MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIhTATOB;

- YMETh aHAJIU3UPOBATH XUMHUECKYIO HH(OPMALIKIO, TOTY4aeMYI0 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 NPOBOJUTH PACYEThl MO0 XUMHUYECKUM (POpMysIaM U YpaBHEHUSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

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




JINYHOCTH;

OK 8.
[IpaBunsHO
CTPOUTH
OTHOIIEHHUS C
KOJUIETaMH, C
pa3IU4YHBIMU
KaTeropusiMu
rpaXxkaaH, B TOM
YHUCIIE C
IIPEJICTaBUTEIS
MU pa3IudHbIX
HAI[MOHAJIBHOCT
el u
KoH(eccuit.

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

OBanagenne YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

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

- KOOPJIMHUPOBAaTb W BBHIIOJHATH padOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBPIH;
-  OCyHIECTBJIATH IMO3UTHUBHOC CTPATECIrHYCCKOC

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

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHX JIIOICH
MIPU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABAaTh CBOE MPABO W TMPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIMU JIPYTOro YeI0BEKa;

- yMeTh IUIAaHUPOBaTh M  BBHIINOJHATH XUMUYECKHUH  SKCIEPUMEHT
(mpeBpallleHuss OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHHUM, IMOIYYCHUE
ATHJIEHA U M3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMH Ha ajbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JEHarypaius OCIKOB TpH HarpeBaHHH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOIAUTH pEaKIUM HOHHOro oOMeHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU Ha Cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIAMU TEXHUKH OE30MacHOCTH MpHU OOpalIeHHH C
BEIICCTBAMH U J1a00paTOPHBIM OOOPYIOBAHHEM; IMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpMe 3aMCH yPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIHTaTOB




OK 4.
[Ipunumath
peuieHus B
CTaH/IapTHBIX U
HECTaHJAPTHBIX
CUTYallusX, B
TOM YHCJIE
CUTYaIUsAX
pHUcCKa, U HECTU
3a HUX
OTBETCTBEHHOC
Th

B 00s1acTHIK010IrMYECKOr0 BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTh 3KOJOIMUYECKOW KYIbTYpHI,
[IOHUMAaHUE BJIUSAHUSA COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOJHOM MU
COIIMAJIbHOM Cpeibl, OCO3HaHHE IJ00aIBHOIO
XapakTepa 3KOJOrMYECKUX IpolieM;

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

AKTUBHOE HEMPUATHE JIEHCTBUHN, MPUHOCAIIUX
BpEJl OKPYKAIOIIEH Cpee;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSTHBIC

AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAEMBIX
JIEUCTBUI, IPEIOTBpPAIIATh HUX;

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

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIONICH
€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 OTHOIICHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YMeTh COOIONaTh MpaBHia YKOJIOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
OBITY U TPYAOBOH AESTENBHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYXKAIOIIE MPUPOJHON Cpelbl;, YYUTHIBATh ONACHOCTh BO3IAECHCTBUS HA
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHUMAs CMBICI IOKa3aTelis
MPEAEIbHON TONYCTUMON KOHIEHTPALUHU




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YU4eOHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 108
B T.U.

OcHoBHoOe cogepkaHue 6
BT. 4..

TEOpeTUIecKoe o0yueHue 4
71a00PaTOPHBIC M MPAKTUICCKUE 3aHATHS 2
camocTosTeNnbHas padoTa 00y4aroImuxcs 102

IpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEIMETA

HanmeHoBaHUe pa3iesioOB U TEM Makec. Jlekumu, | [IpakTuy. | Camocr.

yuyeOHasi YPOKH 3aHATUA | padora
HArpy3ka

Pa3nea 1. OcHOBBI CTPOCHHUS BelIeCTBA

Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX 8 2 2 4

AJIEMEHTOB M MPUPOIa XUMUUYECKOU CBSI3U

Tewma 1.2. Ileproauyeckuii 3aKoH U TabIUIIA 6 6

.. Menneneea

Pa3nea 2. XumMnueckue peakuumn

Tewma 2.1. Tunbl XuMHUYECKUX peaKLUn 6 2 4

Tewma 2.2. DneKkTpoauTUYeCKast IUCCOUalus U 6 6

HOHHBII 00MeH

Paspnen 3. CTpoeHue u CBOICTBAa HEOPraHUYECKHUX BellleCTB

Tema 3.1. Knaccudukarys, HOMEHKIATypa U 6 6

CTPOEHUE HEOPTaHUYECKHUX BEIIECTB

Tema 3.2. ®uU3nKo-XMMHYECKHE CBOMCTBA 10 10

HEOPTraHUYECKHUX BEIIECTB

10




Tema 3.3. UnenTuduxanus HeOpraHMIecKux
BEIIECTB

Pasznen 4. CTpoe}me H CBOMCTBA OPraHnveCKux BCIIECTB

Tema 4.1. Knaccudukanmsi, CTpoeHue u 6 6
HOMEHKJIaTypa OPraHUYECKUX BEILECTB
Tewma 4.2. CBolicTBa OpraHMYECKUX 12 12
COEAMHEHHI
Tema 4.3. Mnentudukanus opraHu4ecKux 13 13
BEILIECTB, UX 3HAYEHUE U TPUMEHEHHUE B
OBITOBOY W TIPOU3BOJICTBEHHOH JEATEILHOCTH
YeJoBeKa
Pazjen 5. CkopocTh XUMHYECKHX peakunil. XMMH4YeCK0e PaBHOBeCHE
CKOpOCTh XMMHUYECKUX PEaKITHH. 6 6
XHUMUYECKOE PABHOBECHE

Pa3znen 6. PacTtBopnl
Tewma 6.1. ITonsiTHe 0 pacTBOpax 4 4
Tema 6.2. McciaenoBanue CBOMCTB pacCTBOPOB 4 4
Pazjnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJ0OBEKa
Xumusi B ObITY U TPOU3BOJCTBEHHON 8 8
JESTEITbHOCTH YEJIOBEKA
UTOI'O: 108 4 102

HpOMe)KyTO‘{HaH arrecranus:

11



2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Make. dDopmupyeM
Coaepxanue yue0HOro MaTepuasia (0CHOBHOE U MPO(eccHoHATbHO-
HaumenoBaHue yueonas | Camocr. Oo6bem ble
OpPHEHTHPOBAHHOE), 1a60pPATOPHbIE M MPAKTHYECKHE 3aHATHS,
Pa3/iesioB U TeM 9 HArpy3k | pa6ora 4acoB KOMITETEH I
NPHUKJIATHON MOTYJIb
a n
1 2 3 4
OcHOBHOE cojep:KaHue 108 102 6
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 14 10 4
Tema 1.1. OcHoOBHOe co/iep:KaHue 8 4 4 OK 03
Crpoenne aToMoB | TeopeTuueckoe o0y4eHue 2
XUMUHCCKUX CoBpemenHass ~ Mojelb  cTpoeHus — aromMa.  CHMBOJMYECKHHA  SI3BIK
SJICMCHTOB 1 XUMUAU. XMMHYECKHI  3JEMEHT.  DJIEKTPOHHAas  KOH(QUIypamus  aroma.
fipupoaa Kiaccudukamnuss XUMHYECKHX 3JEMEHTOB (-, P-, O-amements). BaneHTHBIC 9
XAMAHCCKON 9JIEKTPOHBI. BaleHTHOCTh. DICKTPOHHAss MPUPOAAa XHUMHUYECKOH  CBSI3H.
CBA3H DJIEKTPOOTPUIIATENBHOCTh. BHIBI XUMHYECKON CBA3U (KOBAJEHTHAs, MOHHAs,
MeTaJUTMYEeCKast, BOJOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTHYeckune 3aHATHA 2
Pelienre 3ajaHuii Ha KCIOJIL30BAHME XUMHYECKONW CHMBOJIMKM M Ha3BaHUM
COEJIMHEHUH M0 HOMEHKJIATYpE MEKIYHAPOJHOTO COK3a TEOPETHYECKOW U
NPHUKIIAJHON XUMHU W TPUBHAJBHBIX Ha3BaHHWM IS COCTABJICHHS XUMHYECKHX
bopMyJl IBYXaTOMHBIX COEIUHEHHH (OKCHIOB, Cylb(QHUA0B, THAPUAOB U T.I.) U
JPYTUX HEOPTAaHUIECKUX COETUHEHHM OTIEIBHBIX KJIaCCOB. 2
[IpakTUyeckue 3aJaHus Ha YCTAHOBJEHHE CBS3U MEKIY CTPOCHHEM aTOMOB
XMMHYECKUX DJIEMEHTOB M TEPHOJUYECKUM M3MEHEHHEM CBOMCTB XUMHYECKHX
AJIEMEHTOB U UX COCJIMHEHUN B COOTBETCTBHM C MoOjOKeHUeM llepmoamyeckoit
CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue OK 03
[epuoauueckuit | [pakTHYecKue 3aHATHS OK 04

3aKOH U Ta0JIHMIa
J.. MenneneeBa

ITepuoanueckas cucrema xumuueckux sneMenToB .M. Menaeneena.
®usnueckuit cmeici [lepuonnueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
VMU TIPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHYECKOro 3yieMeHTa B [lepronndeckon cucreme. MUpOBO33pEHUYECKOE 1

12




Hay4yHoe 3HaueHue I[lepuoauueckoro 3akona [[.M. Menneneea. [Iporuossr JI.1.
MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepU3alUI0 XUMHUYECKUX 3JIEMEHTOB «MeTarnueckue / HeMeTaluTMuecKue
CBOfICTBa, SJICKTPOOTPULATCIIbHOCTE XUMUYCCKUX 3JICMCHTOB B COOTBETCTBUU C
UX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MEPUOINUECKON CUCTEME
xuMuueckux ayiemenToB .. MeHnieneeBa»

Pa3znes 2. XumMuvecKkue peakuuu

12

10

Tema 2.1. Tumsl

OcHoBHOe cogepkaHue

XHUMHUYCCKUX

TeopeTuyeckoe o0yueHue

peakiuii

Knaccugukarus v THIIBI XUMHUYECKUX PEAKINN C yYaCTHEM HEOPTraHMYECKUX
BeniecTB. CocTaBIeHNE yPaBHEHNN PEAKIMI COCIMHEHUS, PAa3JIOKEHNUS,
3aMelleHus, 0OMeHa, B T.4. PEaKI1il TOpeHus, OKUCICHUSA-BOCCTAHOBIJICHNUS.
VYpaBHEHHUsI OKUCIIEHUSI-BOCCTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENb U
BOoCccTaHOBUTENb. COCTaBIEHNUE U YPaBHUBAHUE OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakI1ii METO0M 3JIEKTPOHHOr0 OaaHca. OKUCINUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IIPUPOJE, IPOU3BOJCTBEHHBIX MPOLECCAX U
JKU3HEJESATEIIBHOCTH OPraHu3MOB

IIpakTH4yeckue 3aHATHS

KonnuecTBeHHble oTHOmEHUS B XUMHU. OCHOBHEIC KOJWYECTBEHHEIC 3aKOHBI B
XUMHU U PACUCThI IO YPABHCHUAM XUMHUYCCKUX peaKHHﬁ. Monp Kak CAMHHIa
KOJIMYECTBA BCIICCTBA. MOJ'I?IpHaH Macca. 3aKOHBI COXpaHCHUA MaACCbl U
SHEPTIHUHU. 3akoH ABOF@.I[pO. MOJ'IHpHBIfI 00beM ra3oB. OTHOCUTEIbHAS IIJIOTHOCTh
razoB. Pacuersr 1o YPaBHCHHUAM XHMHUUYCCKHX peaKuHﬁ C HCIIOJIB30BaHHEM
MaccChlI, o0Bema (HOpMaJ'IBHLIC YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA

OK 03

Tema 2.2.

OcHoBHOE coaepKaHue

BHCKTpOHI/ITI/I‘-IeCKa

Teopernueckoe o0y4enue

ST IACCOIHAIAS U
HOHHBIA 0OMEH

Teopust AIIEKTPOIUTAYECKOMN JINCCOITMAITHH. Honsbl. DIIEKTPOJIUTHI,
HEANIeKTPONuThl. Peakuuu noHHOTOo oOMeHa. CocTaBlieHHWE PEaKIMii HOHHOTO
oOMeHa MyTeM COCTaBJICHUSI WX TIOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHH.
KuciioTHO-0CHOBHBIE peakiuu. 3a/1aHus Ha COCTaBJICHUE HOHHBIX PEaKIUi

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa “TUNbl XUMHUYECKUX pEeaKIIUi’.
VccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yromuxcs

OK 03
OK 06
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BEIIIECTB) U MPU3HAKOB XUMHUUYECKHUX peakuuid. [IpoBegeHne peakiuiit HOHHOTO
oOMeHa, orpeieJIeHre Cpe/ibl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABIICHUE
VWOHHBIX PEaKLUN

KonTposabHas
padora 1

CTpOGHI/Ie BECIIECCTBA U XUMHUUYCCKHUE PCAKIIUU

Paznea 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelEeCTB

20

20

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

OcHOBHOe coiep:kaHue

TeopeTuyeckoe o0yueHue

[Ipenmet Heoprannyeckoit xumun. Kitaccudukanys HeopraHMu4eCKUX BEIIECTB.
[Ipoctoie u cioxubie BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHUIBI, KUCIIOTHI, COJIH). B3aMOCBsA3b HEOPTraHUYECKUX BEIECTB.
ArperaTHble COCTOSTHUS BenlecTBa. Kpucrammueckue nu amopQHbIe BEIecTBa.
TUumbl KPUCTAIUITMYECKHUX PEUIETOK (aTOMHAs, MOJIEKYIIIpHAsi, HOHHAS,
METaJTNYeCcKasi). 3aBUCUMOCTh (PU3NYCCKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM pelIeTKU. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT
BHJIa XUMUYECKOH CBS3HU U THUIIA KPUCTALINYECKOHN pemeTku. [Iprnunnel
MHOT000pa3us BEIIECTB

IIpakTH4yeckue 3aHATHS

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHUE BELECTBA UCXOJIS U3 UX
XUMHUYECKON (POPMYIIBI UM COCTABICHUE XUMUYECKOH (POpMYIIBI HCXOAS U3
Ha3BaHus BemecTsa 1o mexayHapoanon (MIOITAK) unu TpuBuansHOM
HOMEHKJIATYypE.

Pemenune mnpakThyeckux 3ajaHuil 1O Kiaccu(UKAlMKM, HOMEHKJIAType |
XUMHUYECKHM (OopMyJaM HEOPraHMYECKUX BEIIECTB pa3jIMYHBbIX KIAcCOB
(yrapHsblil Ta3, yriaekucislid ra3, aMMHUaK, raiieHas U3BecTb, HeralleHas U3BecTb,
NUThEBAsl cofa MU JAPYTUX): Ha3bIBaThb M COCTAaBISATH (DOPMYNBI XHMHUYECKUX
BELIECTB, ONPEAENIATH MPUHAJIEKHOCTD K KIIacCy.

HcTouyHnky XUMHUYECKON HHPOpMAIMK (CPEICTB MAaCCOBOM MH(POpPMAIUH, CETh
Wntepner u npyrue). [Touck nupopmanmuy no Ha3BaHUSIM, HACHTUPHUKATOPAM,

CTPYKTYpPHBIM (hopmyrnam

OK 03
OK 04

Tema 3.2. Pusuko-
XUMUYECKUE

OcHoBHOE coaepKaHue

10

10

Teopernueckoe o0yuenue

OK 03

14




CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Mertambl. O6mue (GU3NYecKne U XUMHYECKHEe CBOMCTBa MeTauioB. CriocoObl
MOJIydeHUs.  3HAYCHHE  METAUIOB W HEMETAUIOB B MPUPOAEC H
KHNU3HCACATCIBHOCTU YCJIOBCKA " OpFaHI/I3MOB. KOpp03I/I$I MCTAJIZIOB: BHIBI
KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH

Hemeramnsl. OOmue ¢Qusnueckue M XMMHUYECKHE CBOICTBa HEMETAJLJIOB.
Tunuunaele cBoiictBa HemetauioB IV— VII rpynn. Krnaccudpukamus u
HOMEHKJIaTypa COeAMHEHU HeMeTaioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB
B [IpUpOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEILECTB (OKCHJIOB,
TUAPOKCUOB, KUCIIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IPOCTHIX BEIIECTB, BOJAOPOJHBIX COEAMHEHHH, BBICIIMX OKCUAOB M THIPOKCUIOB

IIpakTHyeckue 3aHATHS

CocraBieHne ypaBHEHUH XMMHMUYECKHX PpEaKIMH C y4acTHEM IIPOCTBIX M
CIOKHBIX HEOPraHMYECKMX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHJOB
METaJUIOB, HEMETANIOB U aM(OTEpHBIX 3JI€MEHTOB; HEOPraHMYECKUX KHUCIIOT,
OCHOBaHMH U  aM(OTEpHBIX  TUAPOKCUIOB;, HEOPraHMYECKUX  COJIeH,
XapaKTepU3YIOLIMX UX CBOMCTBA.

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJy4YeHUE U 0€30MacCHOE MCII0JIb30BaHUE BaKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY M PAKTUYECKON JIESTEIbHOCTH YeJIOBEKa

OK 04

Tema 3.3.
Nnentuduxanus
HEOPTraHUYECKUX
BEIIECTB

OcHoBHOE CoAEpKaHuE

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHnas pabota «neHTudukaius HeOpraHUYECKUX BEIIECTBY.

Pemmenne skcriepuMeHTaIbHBIX 33/1a4 MO XMMHUYECKUM CBOMCTBAM METAIIOB H
HEMETAJUIOB, MO pACIO3HABAHWIO M TIOJYYEHUIO COEAMHEHUH METalJIOB W
HEMETAJIOB.

I/II[CHTI/I(l)I/IKaHI/ISI HCOPTaHNYCCKUX BCIICCTB C HCIOJB30BAHUCM HX (1)I/ISI/IKO-
XUMHYECKHX CBOWCTB, XapaKTePHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KonTtpoubnas
padora 2

CBoiicTBa HCOPTaHNYCCKUX BCIICCTB

OK 03
OK 04
OK 06

Paspea 4.

CTpoeHue M CBOIiCTBA OPraHMYECKHUX BeleCTB

31

31

Tema 4.1.
Knaccudukanus,

OcHoBHOe coaep:kaHue

Teopernueckoe o0yuenue

OK 03
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CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIECTB

[TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [Ipeamer
OpraHMYEeCKOM XMMHUHU. MeCcTO U 3HaUE€HNE OPraHNYECKOM XMMUU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUE KAK MOPSAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO
uX BaJleHTHOCTU. OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMHUYECKOI'O CTPOCHUS
opranndeckux  coeauHeHuid A.M. bytnepoBa.  YriepoaHslii  CKeyeT
OpraHMYECKON MOJEKYJIbl. 3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus MoJekyn. M3omepust u u3omepsl.

[Tonstue o ¢ynkunonanpHOM rpynme. Paaukan. IlpuHummner kmaccudukanuu
OpraHMYEeCKUX COCOUMHEHUWA. MexayHapoaHass HOMEHKJIaTypa M IPUHLUIIBI
HOMEHKJIaTypbl OpraHuyeckux coeauHeHui. [lonarue o0 aszorcopeprkamux
COEIMHEHUX, OMOJIOrMUECKH aKTUBHBIX BelllecTBax (yriieBojax, kupax, Oenkax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, NOJUMED, CTPYKTYpHOE
3BEHO)

HpaKaneCRue 3aHATHSA

Homenkmatypa opraHm4ecKkux COECIMHEHUM OTICNIbHBIX KIJIACCOB (HACHIIICHHEIE,
HEHACHIIIICHHBIE M  apOMaTHYECKHE  YIJIeBOJIOPOAbI, CHUPTHI,  (PEHOIbI,
aJbACTU/IbI, KETOHBI, KapOOHOBBIE KHCJIOTHI W Jp.) CoOCTaBlIeHHE TMOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPraHMYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, WCIOJb3ysl KX Ha3BaHUsS 1O CHCTEMAaTUYECKOM W TPHUBUAIBHOU
HOMEHKJIaType (3THJICH, alleTUJIeH, TTIUIepuH, (GeHo, popManbIerui, yKCycHas
KHUCJI0Ta, TAULIMH). PacueTsl mpocteifmell GopMyiibl OpraHU4eCKOH MOJIEKYIIbI,
MCXOJI U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCTMHCHUI

OcHoBHOE CoAEpKaHuE

12

12

TeopeTuquKoe oﬁyqelme

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COEAMHEHUI OTIENBHBIX KJIACCOB
(ocobeHHocTH  KiaccupUKalMM W HOMEHKJIATYpbl  BHYTPM  KJjacca;
TOMOJIOTHUECKUH pAg U oOuias (opmyna; u3oMmepus; (Gu3Hueckue CBOICTBA;
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

— MpenenbHBIC YIIIeBOJAOPOAbI (ATKaHbI W IHUKJIOANKaHbl). ['opeHne mMeTaHa Kak
OJIMH W3 OCHOBHBIX UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa
MPUPOAHBIX YTIIEBOJAOPOAOB, HAX0XKICHUE B MPUPOE U TPUMEHEHUE AJTKAHOB;

— HempelenbHbIe (QJIKEHBI, QJIKUHBl W aJKaJHeHb]) M apoOMaTHYeCKue
yIIIeBOAOPOAbl. ['OpeHHe aineTuieHa KaK HMCTOYHHK BBICOKOTEMIEPATypPHOTO

OK 03
OK 04
OK 06
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IJIaMCHH JJIs1 CBApPKU U PE3KH MCTAJLJIIOB

— KHUCJIOPOJICOIEpIKalie COeAMHEHUS (CIIUPTHI U (DeHOIIbI, KAPOOHOBBIE KUCIOTHI
1 3(UpPBI, aTbACTUIABI U KETOHBI, XKHUPHI, YIIIeBObI). [IpakTHUeckoe MpuMeHeHHE
STWJICHIVIMKONS,  ruuepuHa,  ¢enoma.  Ilpumenenue  ¢opmanbaeruna,
aleTabeTUa, YKCYCHOH KHUCJIOTHL. MpblIa KaK COJIM BBICHIUX KapOOHOBBIX
KuciaoT. Moronme cBOiCTBa MblIa

— asoTcojepXaliue COoeIuHEHUs (aMMHBI M aMHUHOKHUCIOTBI, OENKH).
BoicokoMoOneKkysipHble  COEOUHEHUS  (CHUHTETHYECKME W OMOJIOIMYECKHU-
aKTHUBHBIE). MOHOMED, MOJIMMEp, CTPYKTYpHOE 3BeHO. [lonumepuzanus sTuieHa
KaK OCHOBHOE HaIIPaBJIEHUE €T0 UCIIOJIb30BaHMSL.

I'eneTnueckasi CBA3b MEXYy KJIACCAMH OPTaHUYECKUX COCTMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COEAUHEHUN OTACIIbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIyHapOJAHas HOMEHKIIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTYYEHUS):
npeaesibHbIe (aKaHbl M IHMKJIOAJKAHbI), HEMpeeibHbIe (AJTKEHbI, aJKUHBI U
aJIKa/JMeHbl) U apOMATHYECKUEe YTIIEBOJOPO/IbI, CIUPTHI U (PEHOIBI, KApOOHOBBIE
KHCIIOTBI W J3QUpPHI, QIBJETHIbBI W KETOHBl, aMWHBI M aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHusl Ha COCTaBJIEHUWE YpPaBHEHUM
XAMHYECKUX PEAKIMN C y4aCTUEM OPraHMYECKHX BEIIECTB HA OCHOBAaHHMHM HX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuil (B TOM 4Hcie MO MPeJUIoKEHHBIM LEeNoYKaM
IpEBpaIleHN), XapaKTepU3yIOIIUX XMMHUYECKUE CBOICTBA OPraHUYECKUX
COCJMHEHUIN OTHENBHBIX KJIAcCOB, CHOCOOBI MX TIOJIy4eHHs W Ha3BaHUE
OpPraHMYECKUX  COCIMHEHMM 110 TPUBHAIBHOW WM  MEXKIYyHapOIHOMU
CHUCTEMAaTUYECKON HOMEHKIIATYpE.

PemreHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHUNl Ha CBOWCTBA
OpPraHUYECKHUX COCTUHEHHUM OTIEIbHBIX KIIACCOB

Jlaboparopnasi padora

JlaGopatopHass pabora  “IIpeBpamieHus OpPraHMYECKHMX  BEIIECTB  IPH
HarpeBaHuu'.

Ilonydenue sTUIEHA W HU3Yy4EHHE €0 CBOMCTB. MOIEIMPOBAHHME MOJIEKYN H
XUMHYECKHUX ITPEBPAILICHNI Ha IPUMEpE ITaHa, STUJICHA, alleTUIEHA U JIp.

Tema 4.3.

OcHoBHOE coaepKaHue

13

13

OK 03
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Hnentudukanua | Teopernyeckoe o0yueHue OK 04
OpraHMICCKHX Buooprannveckue coeauHeHus. I[lpuMeHeHHe U OMOJOTHYECKas POJib OK 06
BCHICCTB, HX yriaeBooB. OKHCICHUE YIJICBOJOB — MCTOYHUK SHEPIHH JKUBBIX OPTaHHU3MOB.
SHAYCHUC 1 OOnacT TpUMEHEHHsS] aMHHOKHCIOT. [IpeBpaiieHus O€JIKOB NHIIH B
IIPUMCHCHNIC B opranusme. buonornveckue ¢yHkuuu OenkoB. buomoruueckue GyHKIMHA
ObITOBO 1 _| ¥upoB. Pomb OpraHu4eCcKOW XWUMHM B PENICHMM NPOOJEM  MUIIEBOW
HPOU3BOJACTBEHHON | GesonacHOCTH
ACATCIEHOCTH Ponb  OpraHM4eckoil XMMMM B pEIIEHHH IIPOOJEM  SHEPreTHYECKOi
HCI0BCKA 0€30MaCHOCTH, B Pa3BUTHU MEIHIMHBI, CO3JaHMH HOBBIX MaTEpHANIOB, HOBBIX
HMCTOYHUKOB SHEPruM (aJbTepHATUBHBIE HCTOYHUKUA BHEpruu). OnacHOCTb
BO3/ICUCTBUS HA JKMBBIC OPraHU3MbBI OPraHUYECKHUX BEIIECTB OTIEIBHBIX
KJIaCCOB (YIJIEBOAOPO/bI, CIIUPTHI, (PCHOJBI, XJIOPOPTAHUUECKUE TTPOU3BOIHBIC,
QJIBJICTUJIBI M JIP.), CMBICII TTOKA3aTeIsl MPENIEIbHO TOMYCTUMOM KOHIICHTPAITUU
JlabopaTropHble 3aHATHUS
JlaGopatopnast  pabora: “UpeHTudukanus  OpraHMYECKUX  COCIMHEHHI
OTIENbHBIX KJIACCOB”
Wnentudukaiys OpraHMYecKiX COCIMHEHUN OTIACIbHBIX KJIACCOB (Ha IpUMEpe
QJIBJICTUIOB, KpaxMalia, YKCYCHON KHCIIOTHI, OCJIKOB H T.II.) C MCIOJb30BAHUEM
uX (U3NKO-XMMHYCCKHX CBOWCTB M XapaKTEPHBIX KAuCCTBEHHBIX PEaKIIHM.
Jenaryparust Oenka npu HarpeBaHUU. I{BeTHBIE peakinuu
0enkoB. BO3HUKHOBEHHE aHATUTHYECKOTO CHTHAJIA ¢ TOYKH 3PEHHUS XUMHUUECKUX
NpOIECCOB  MPH  TPOTEKAHWW  KAYECTBCHHOW  pEaKIMH, MO3BOJISIOIICH
UICHTUDHUIIMPOBATH MPEITI0KECHHBIE OPraHUYECKHE BEIIECTBA
Konrpoapuas CTpyKTypa U CBOWCTBA OPTaHMUYECKUX BEIICCTB
pa6ora 3
Pasen 5. Kunernueckue wu TEPMO/IMHAMU'IECKHE  3AKOHOMEPHOCTH NPOTEKAHMUsI
XHMHYECKUX PeaKuii
Ckopoctb OcHoBHOE coaepKaHue OK 03
XUMHUYECCKHUX OK 04
peaKkuui.
XHAMHUYECKOE

Teopernueckoe o0yueHue
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paBHOBECHE

CKOpOCTh peakIuu, €€ 3aBUCHMOCTh OT Pa3IMYHbIX (HaKTOPOB: TPHPOIBI
pearupyromux BEIIeCTB, KOHIIEHTPALUN PEarupyonix BELeCTB, TEMIIEPaTyphl
U IUIOINAAM PpEaKIHOHHONW moBepXHOCTU.TernoBeIedEKTh XUMHUYECKHX
peakiuii. DK30-U SHAOTEPMUUIECKUE, PEAKIIHH.

OO6parumocTh peakiuid. XHWMHUYECKOE PAaBHOBECHE M €ro CMELIEHUE IM0J
JCWCTBHEM pa3NYHBIX (DAaKTOPOB (KOHLEHTPALUSI PEareHTOB WIIM TPOAYKTOB
peakuuu, [aBJIEHUE, TEeMIlepaTypa) JUIsl CO3/aHUS ONTUMAIBHBIX YCIOBHMHA
NpoTeKaHus XuMuueckux nporeccos. [Ipuniumn Jlellarense

IIpakTnyeckue 3aHATHS

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHauu3 (aKTOPOB,
BIMAIONIMX HAa W3MEHEHUE CKOPOCTHM XMMHUYECKOW peakluu, B T.4. C HNO3ULMU
HKOJIOTMYECKHU LEJIECO00Pa3HOro MOBEACHUS B ObITY U TPYJIOBON JEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOAHOMN CPEBI.
Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha IPUMEHEHUE NpUHIMNIa Jle-
[IlaTenbe [UIsi HAXOXKIEHUS HAIPABIICHUS CMEIICHHUS PAaBHOBECHS XMUMHYECKOU
peakuu W aHanu3 (AKTOPOB, BIMSAIONIMX HA CMEIIEHHE XUMHUYECKOTO
paBHOBECHS

OK 03
OK 04

Pa3znea 6.

PacTBopsI

Tema 6.1.
Ilonsarue o
pacTBopax

OcHOBHOe coiep:KaHue

Teopernueckoe o0y4enue

PactBopenne kak ¢usznko-xumuueckuid mpomecc. PactBopsl.  CriocoObl
IIPUTOTOBJIEHUST PacTBOpoB. PacTBopuMmocTh. MaccoBast 01 pacTBOPEHHOTO
BeniecTBa. CMBICH MOKa3aTessd MPEesbHO JTOMYCTUMOW KOHIEHTPAMH U €ro
UCIIOJIb30BaHUE B OIIEHKE HKOJIOTHUECKOM O€30MacHOCTH.

[TpaBusia 5KOJOTMYECKH L€I€CO00Pa3HOrO0 TOBEAEHUS B OBITY M TPYAOBOI
JNEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0POBbS M OKpY’KaOLIEH
NPUPOAHON  Cpelbl; OMACHOCTb BO3JCHCTBHUS HA JKUBBIE OPraHU3MBI
OIPEEIICHHBIX BEIIECTB.

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX pACUETHBIX 3aJaHU Ha pPacTBOPBI,
UCIIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKa

OK 03
OK 04
OK 10

Tema 6.2.
Hccnenosanue
CBOMCTB pacTBOpPOB

OcHoBHOe coaep:xaHue

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «IIpuroroBieHne pacTBOPOB».
[IpuroroBneHue pacTBOPOB 3amaHHOW (MaccoBoi, %) KoOHIEHTpamuu (C

OK 03
OK 04
OK 06
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MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMH) M ONpPEIEIECHHUE CpPeabl BOIHBIX
pPacTBOPOB.
Pemienue 3agau Ha IPUTOTOBJICHUE PACTBOPOB

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

Pasznen 7.

Xumus B 6]:[Ty H HpOI/I3BOlICTBeHHOI7I HCATCJIbHOCTH Y€JI0BCKA

Xumus B ObITY U
POU3BOACTBEHHON
JeSATeIbHOCTH
YeJIoBeKa

OcHOBHOe coiep:KkaHue

TeopeaneCRoe oﬁyqe}me

Hogeilmme nocTrXeHUss XUMUYECKON HAYKHW U XMMUYECKOW TeXHOJoruu. Poiib
XUMUM B O00ECIEYCHHHM OSKOJOTHYECKOW, JHEPreTHYECKOH U MUIICBOH
0e30MacHOCTH, Pa3BUTHH MeIUIMHBIL. [IpaBuiia moncka u aHajau3a XUMMHUYECKOM
uHbOpMalMM W3 Pa3IMYHBIX HMCTOYHUKOB (Hay4YHas W ydeOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBoii nH(popmanuu, cetb IHTepHeT)

HpaKaneCRue 3aHATHSA

ITorck m aHAIN3 KEHCOB O MPUMEHEHUH XMMUYECKUX BEUIECTB M TEXHOJIOTHUU C
yueToM Oyayuieil mpodecCHOHaIbHONW NEATENbHOCTH MO TeMaM: Ba)KHEUIIne
CTPOMUTEIbHBIE MaTepHUajbl, KOHCTPYKLIMOHHBIC MaTEpHUasbl, KpPAaCKH, CTEKJIO,
KepamMuKa, MaTepuajibl [Jisi DJIEKTPOHUKH, HAHOMATEpHUAIbl, TEKCTUJIbHBIC
BOJIOKHA, WCTOYHHUKH JHEPrUHM, OpPraHWYECKHEe W MHHEpAIbHBIC YyI0OpeHus,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSL.

3amura:lIpencrapnenue pe3ynbTaToB penieHUs1 KecoB B (opMe MUHH-IOKIAIa
C IIpe3eHTalnen

OK 03
OK 04
OK 06
OK 10

IIpome:xxyTouyHast aTTecTanus no AucuumIMHe (AuddepeHunpoBaHHbII
3a4er)

Bcero

108

102
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3. VYCJOBHUA PEAJIM3AIIMA TPOTPAMMBI  OBIIEOBPA3OBATEJIBHOM
JANCHUITTINHBI

3.1. MaTepuaabHO-TeXHHYECKOe o0ecneyeHmne

Peamuzanmss nmporpamMmbl  y4eOHOW — JMCHUIUIMHBI — MPOM3BOAMTCS C  IPUMEHEHHEM
JTUCTAaHIIMOHHBIX TEXHOJOTHHA M TpeOyeT HAM4MA JIEKTPOHHOH 00pa30BaTeNbHON Cpeibl; yueOHOTO
KaOuHeTa.

Oo6opynoBanue y4eOHOr0 KaOuHeTa:

® KJIaCCHasl JIOCKa;

® [10CaJOYHBIE MECTA M0 KOJIMYECTBY 00YyHAIOIIUXCS;

e pabouee MeCTO MpernoaaBaTess;

e y4yeOHO-TIPaKTHUYECKOEe 000pYyI0BaHHE, HEOOXOIMMOE ISl TIPOBEACHHUSI MIPETyCMOTPEHHBIX
nporpaMmoi mpaktudeckux 3aHsatuid. B coorsercTBue ¢ m.4.4. ®I'OC CIIO nonyckaercs
3amMeHa 000PYJOBaHUs €r0 BUPTYAIbHBIMHA aHAJIOTAMH.

TexHnyeckue cpeacTBa 00y4eHuUs:

e  KOMIIBIOTEPHI C BEIXOJIOM B ceThb Internet;

e caiir «JluuHasg cTyauMs» ¢ BO3MOXHOCTBIO PabOTHI C 3JIEKTPOHHBIM 0Opa30BaTEIbHBIM
pecypcowm;

®  DJIEKTPOHHbIE OUOIMOTEUHBIE PECYPCHI.

Y4yeOHo-MeToaAuYecKoe o0ecmeuyeHne JUCHUIINHDI:
* MCTOONUYCCKUC yKaSaHI/Iﬂ 110 opraHmauI/m HpaKTI/I‘IeCKI/IX 321H$ITI/II71;
* METOJIMYCCKUE YKa3aHUs 10 CAMOCTOSTEILHON paboTe.

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

OcHOBHbIE HCTOYHUKH

1. Tadpuensu O.C., OctpoymoB WN.I'., CrnagkoB C.A. Xumus 10 kmacc. - AKUMOHEpHOE
obmectBo «M3narensctBoO «IIpocBemieHue

2. T'abpuensn O.C., OcrpoymoB W.I'., CnankoB C.A. Xumus 11 kmacc. - AKIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBerienue

3. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., /lpoznos A.A., Jlyuun B.B. Xumus 10 knacc.
/ mon penakuueit Jlynuna B.B. - AkunonepHoe obmectBo «M3narenscrBo «IIpocsemenne»

4. Epemun B.B., Ky3zpmenko H.E., [IpoznoB A.A., Jlyuun B.B. Xumus 11 xnacc. / mopg
penaxuueii Jlynuna B.B. - Akunonepnoe o6mectBo «M3narensctBo «IIpocBemnienue»

JlonoJiHuTeIbHbIE HCTOYHUKH

1. Xumus. 10 knace. Yriny0Onéunsiid ypoBens: yueouux/ B.B. Epemun, H.E. Ky3pmenko,
B.M. Tepenun, A.A. [Ipo3nos, B.B. JIynun; noxn pen. B.B. Jlynuna. — M.: IlpocBeuienue,
2022. — 446, [2] c.: un.

2. Xumus. 11 knace. YroyOnénnsiit ypoBenb: yuebuux/ B.B. Epemun, H.E. Ky3smenko,
A.A. lpo3nos, B.B. JIyuun; nox pexa. B.B. JIyauna. — M.: [Ipocsemenue, 2022. — 478, [2] c.:
170
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3. Xumusi. YrinyoneHHbidt ypoBeHb. 10—11 kiacchr: pabouast mporpamma K auaun Y MK

B.B. Jlynuna: y4eOHO-METOANIECKOE nocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.
4. Metoanueckoe mnocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,

B.U. Tepenuna, A. A. JlpoznoBa u np. «Xumus. YrayOneHnHsiii ypoBens». 10 kimace / B. B.
Epemumn, AA. HApo3nos, N.B. Epemuna, B. . MaxonuHa,
0. 10. Cumonosa, 2.}0. Kepumos. — M.: JIpoda, 2018. — 339 c: ui.

5. Meroandeckoe mocobue k yueObnmky B. B. Epemmna, H. E. Ky3smenko, A. A.
HposnoBa u ap. «Xumus. YrayonaeHHbiii ypoenby. 11 kmacc / B. B. Epemun, A.A. [po3aos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: ML

6. labpuensn, O. C., JleicoBa, I'. I'. Xumusi: kHUTa 1) TpenogaBaress: y4ed.-MeTo.
nmocooue. — M. Akanemust, 2012. - 332 c.

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

8. INabpuensu O.C. Xumus 1uig npodeccuii U CrienualbHOCTEH TEXHUIECKOTO MPOodus:
yu4eOHUK A CTyA. yupexnaeHud cpea. mpod. obpazosanus / O.C. TI'abpuensn, W.T.
OctpoymoB. — 4-e u3., ctep. — M: M3parensckuit nueHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl
1. hvsh.ru — Xypran «Xumus B IIKOJIEH.
2. https://postnauka.ru/themes/chemistry — mexkuuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-nonysspHbIi NpoeKT «DJIeMeHThI OoJbIIoi Haykn» ((pusnka, Xumus, MaTeMaTHKa,
aCTPOHOMMSI, HAYKH O KH3HH, Hayku o 3emie). HoBocTn Hayku, KHUTH, HAyYHO-TIOIYJISIPHBIC CTaThH,

JEKIHUH, SHIUKIONEINH.

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

Caiit HayuyHo-nomynsipHoro sxkypHana «llorenuuman». XKypnan wusgmaéres ¢ 2005r., ¢
2011 r. — paznen «XuMus».

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

CaliT HayYyHO-TIOIYJISIPHOTO XypHaja « XuMHUs U Ku3HbY. JXKypHan m3maércs ¢ 1965 r.

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

OTkpbITas 37eKTpOHHAs OMOIMOTeKa XUMudeckoro noprana «Chemnety, conepx Ut yueOHbIe
U MH(OpPMAIIMOHHBIE MaTepUabl JUIsl IIKOJbHUKOB U yuuTesned. B Hell MOKHO HaliTH yuyeOHUKM 1O
o01iell 1 HEeOPraHMYECKOM XUMHH, OPraHUYECKON XMMUU, MyJIbTUMEIMaMaTepralbl, a TaKXkKe 3a/1a4n

XUMHWYCCKHUX OJIUMIIHNAI C peHleHI/ISIMI/I, 3aga4uu BCTYHI/ITGJ'II)HI)IX 3K3aMCHOB JIs1 a6I/ITypI/ICHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nupopmanvonnsle Matepuasisl 00 onumnuanax: MockoBckoi ropojckoi, Becepoccuiickoi,

MengeneeBckoii, Mexaynaponnoi. [IpuBeneHbl 3agauMl TEOPETHUYECKUX W SKCHEPUMEHTAIBHBIX
TYpOB, MOAPOOHBIE pEIeHHUs], CUCKU U PoTorpaduu nodeaurenei.

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

Cucrema IHCTAaHIIMOHHOTO OOYYEeHHs, HAllpaBJICHHAs B TMEPBYIO Ouepellb Ha MOJTOTOBKY K
OJIUMIIMA/IaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexaynapoaHoil. CalT COAEPKUT OTPOMHOE
KOJIMYECTBO 3aJ]1ay, CIPYNIIMPOBAHHBIX Kak MO TeMaM, Tak M Mo oJumnuaaam. [lo BceM OCHOBHBIM

pazzenaM XMMHUH MPUBEAEH TEOPETUUECKUI MaTepHrall U pa300paHbl pelIeHNs TUIIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
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http://gotourl.ru/4785
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http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/

[lopran mo wHaHoTexHOJorusiM. OCHOBHas 1Ledb — pa3BUTHE OOpa3oBaHMsI B 00IaCTU
HAaHOTEXHOJIOTUH U MOATOTOBKA K HHTEPHET-0JIMMITNA/IE 10 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBoyHass wHQOpMAIHsi O XHMHUYECKHUX DJJIEMEHTaX M WX CBOHCTBax (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHbINA CAUT O CBOMCTBAX XUMHUUYECKUX AJIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii  calT  OHJaH-OOpa30BaHUS,  COJAEPKUT  MHOTO  HHTEPECHBIX

00pa3oBaTelIbHBIX KYpCOB ¥ BHACOJCKLUHA /I IIKOJBHUKOB, CTYAGHTOB M yuuTeneil. Ectb
HECKOJIbKO KYPCOB T10 XUMHH.

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

Caiit Chemical AbstractService — caMblii aBTOPUTETHBIN B MUPE XUMHH UH(POPMALMOHHBIN

MHTEPHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
HopTan 110 OpFaHquCKOﬁ XHUMHUHU HA aHTJINHCKOM SI3BIKE.
14. http://www.xumuk.ru
Canr (0] XUMHUHN: KIIaCCUYCCKUEC y‘Ie6HI/IKI/I, CIIPaBOYHUKH, OHIUKJIOIICINH, IIOHUCK

OPraHUYECKHUX U HEOPraHMYECKUX PEaKIii, COCTABICHHE YPABHCHHI PEaKIIUii.
15. http://orgchemlab.com/
CaiiT, MOCBSIIEHHBII MPAKTUYECKON paboTe B JabopaTopuu

IIporpammHoe obecnieyeHue:

[IporpamMmMHoe oOecrieyeHue, SBIAIONICECS YAaCThO AJIEKTPOHHOHW HH(OpPMAIMOHHO-
o0pa3oBaTenbHOI cpeibl ¥ 0azupyrolieecs Ha TEIEKOMMYHUKAIIMOHHBIX TEXHOIOTHSX:

- KOMITBIOTEpHBIE 00y4JaroIIre TPOrpaMMBl;

- TPEHUHTOBBIE U TECTUPYIOILIUE POTPAMMBIL;

- HUHTCJUICKTYAJIbHBIC pO60TI/I3I/Ip0BaHHBIC CHUCTEMBI OLICHKHN Ka4u€CTBa BBIIIOJTHCHHBIX pa60T.

[Iporpamma ympaBnenuss oOpaszoBarenbHbiM Tporieccom B DUOC  (Mudopmarmonnas
texnosorus. [Iporpamma ynpasienus: oopazoBarenbHbiM mporieccom. KOMBAT).
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJIBLHOM
T CHATIIAHBI

KOHTpOHB H OLICHKAa PE3YyJIbTATOB 06y‘leHI/IH OCYHICCTBIIACTCA IMPEIIoaaBaTeJICM B IIPOLECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U JIaOOPAaTOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBITOTHEHUS

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

OIpCACIIA0T, YTO 06y‘{aIOH_II/I€CH AOJDKHBI 3HATh, IMOHMMAThb WU ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jiis popmupoBaHUs, KOHTPOJII U OLCHKH DPE3yJIbTAaTOB OCBOCHHS Y4YEOHOH IHUCUUILIMHBI

HCIIOJIB3YCTCSA CHUCTEMA OLCHOYHBIX MGpOHpHHTHﬁ, npeacTaBJsaroniast co00li KOMILIEKC yLIe6HBIX

MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00ydueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC

COO (mpeametnsbie pe3yabtathl o gucturiuae) u GI'OC CIIO.

THnbl OLEHOYHBIX

MOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
J.N. MenneneeBa

Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4yeHus .
MepOonpuATHH
| | OcHoBHOe cogepxanune
1 DopMyIHPOBATH [lITynupoBanue
0a3o0Bble MOHATHS H
TectupoBanue
3aKOHbI XMMUH
BrinonHenue npakTHYeCKux
Pa3nes 1. OcHoBbI . P
3a1aHUI
CTPOEHHUs BellecTBa
KonTposnbnas padora
BrinosiHeHue 3aganui Ha
Qg depeHIraIbLHOM 3a9eTe
1.1 [OK 03 CtpoeHue aToMOB Cocransare xumuueckue |LITyaupoBanue
XUMHUYECKUX DJIEMEHTOB |(POPMYIIBbI COETMHEHHH B
. TectupoBanue
Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO
CBSI3U CTEIICHBIO OKUCJICHUS BBIHOJ'IHCHI/IC HpaKTI/I‘{CCKI/IX
XUMUYECKHX DJIEMEHTOB, |3aAaHNHU
MCXO/1Al M3 BAICHTHOCTH M |KourponbHas pabota
31EKTPOOTPULIATENIBHOCTH
Brinmonnenue 3aganuil Ha
nuddepeHIraIbHOM 3aueTe
1.2 |OK 03 Ilepnonnueckuil 3aKkoH 1| XapakTepu30BaTh [lItynupoBanue
OK 06 tabnuna J[. 1. XUMUYECKHE JIEMEHTHI B
TectupoBanue
MeneneeBa COOTBETCTBUU C UX

BI)IHOJ'IHCHI/Ie HpaKTI/IquKI/IX
3aJaHuN

KonTposnbnas padbora

Brimongenue 3amanuii Ha
g depeHIMaTbHOM 3a4eTe
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabtar 00y4eHus .
MeponpusTHI
2 XapakTepu3oBaTh THIbI
Paznesa 2. Xumnueckne P P N Konrtpoabnas padora
XHUMHYECKHX PeaKkuuid
peakuumn
2.1 |OK 03 Tune! XUMHUYECKUX CocraBisTh peakiuu [ITynupoBanue
OK 08 €aKI Ui COCIMHEHMUS, Pa3JIOKEHUS
pearh A P > [TectupoBanue
oOMeHa, 3aMellIeHus,
OKUCIUTEIbHO- Brimonnenue MPAKTUYCCKUX
BOCCTAaHOBUTEJIHHBIC 3a/laHNH
peakinu KourposnsHas pabora
BrinosiHeHue 3a1anui Ha
Qg depeHIraIbLHOM 3aueTe
2.2 DIEKTPOTUTHYECKAS Cocransare ypaBHenuss  |LLtynupoBanue
MCCOIMAIMS U MOHHBIM |XUMHUYECKUX PEAKIINU
A At peakl TectupoBanue
oOMeH HMOHHOTO OOMEHa ¢
yuacTueM BrinonHenne npakTU4ecKux
HEOpPraHWYECKUX BellecTs |3aAaHMH
KonTponbnas pabota
Brinmonnenue 3agannii Ha
muddepeHIaIbHOM 3a4eTe
3 Pa3zpnen 3. Crpoenne u |UcciaenoBarb crpoerue u|KonrpoJsbHas padora

CBOHCTBA
HEOpraHu4YecKHX
BeIIeCTB

CBOMCTBA
HEOPraHu4ecKHuX
BeIleCTB
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabtar 00y4eHus .
MeponpusiTHl
3.1 |OK 03 Knaccugukanus, Knaccudunuposarsb IrynupoBanue
HOMEHKJIaTypa U HEOpraHUYECKUe
TectupoBanue
CTpOEHUE BEIIECTBA B COOTBETCTBUU
HEOPraHUYECKUX C UX CTPOCHUEM BeinonHeHne NpaKTHYECKHX
BEILECTB 3a1aHUI
KonTponbhas padora
Brinmoanenue 3amanuii Ha
Qg depeHIraIbLHOM 3aueTe
3.2 |OK 03 DUBUKO-XUMHAYECKHE YcranaBiauBare tynupoBanue
OK 06 CBOICTBA 3aBUCUMOCTH (PU3HKO-
B Tectuposanue
HEOpraHMYeCcKuX XUMHUYECKHX CBOMCTB
BEILECTB HEOpPraHWYECKUX BEIECTB Brinonnenne npakTHyecKux
OT CTPOEHUS aTOMOB U 3alaHun
MOJIEKYII, & TAKKE THIA |k oprponbHas paboTa
KPHUCTAIUTMYECKOMN
peleTKH Brimoanenune 3amanuii Ha
g depeHIaTbHOM 3a4eTe
3.3 |OK 03 Wnentuduxamms HccnenoBatp HITyaupoBanue
OK 06 HEOPTaHUYECKHUX KaueCTBEHHBIC PEAKIINH
TectupoBanue
OK 08 BEIIECTB HEOpPraHMYECKUX BEIIECTB
BrinosnHeHne npakTHYecKux
3a1aHUI
KonTtponbHas pabora
Brinmoanenue 3aganuii Ha
Qg depeHIraIbHOM 3aueTe
4 Pa3nen 4. Ctpoenue u |McciaenoBars crpoenue u|Konrponbnas padora

CBONCTBA
OpPraHuYecKux
BeIleCTB

CBOMCTBA OPraHUYeCKHX
BeLIECTB

26




THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabtar 00y4eHus .
MeponpusTHI
4.1 |OK 03 Knaccudukanus, Knaccudumnuposars [lITynupoBanue
CTPOCHUE U OpraHUYeCKHE BEIECTBA B
TectupoBanue
HOMEHKJIaTypa COOTBETCTBHUH C UX
OPraHMYEeCKHUX BEIIECTB |CTPOCHHUEM BeinonHeHne NpaKTHYECKHX
3aJaHUN
KonTponbhas padora
Brinonnenue 3aganuii Ha
Qg depeHIraIbLHOM 3aueTe
4.2 |OK 03 CBoiicTBa OpraHU4ecKuX | Y cTaHaBIIUBAaTh [tyaupoBanue
OK 06 COEIMHEHU N 3aBUCUMOCTH (PH3UKO-
. Tectuposanue
OK 08 XUMHUYECKUX CBOMCTB
OpraHUYECKUX BEIIECTB OT Brimonnenune MMPAKTHUYCCKUX
CTPOECHHS MOJIEKYIT 3alaHnnu
KonTponbnas pabota
BrimonHenue 3aganuii Ha
muddepeHIaAIBHOM 3a4eTe
4.3 |OK 03 Nnentudukanys Uccnenosars [tyaupoBanue
OK 06 OPraHMYEeCKUX BEIIECTB, |KAUYECTBEHHBIC PEAKIINHU
TectupoBanue
OK 08 UX 3Ha4Y€HUE U OpPraHUYECKUX
MpUMEHEHHE B OBITOBOM |COCIMHEHUH OTEIbHBIX BrimonHenue npakTHYeCKuX
Y TIPOU3BOJICTBCHHOH  |KJIACCOB 3alanuu
JIeATETLHOCTH YeJIOBEKa KonTponsHas paboTa
BrinosiHeHue 3agaHuii Ha
Qg depeHIraIbHOM 3aueTe
5 XapakTepu3oBaTh [lItynupoBanue
BJIMSIHHE PA3JINYHbIX
Paspean S. p TectupoBanue
Kunernueckue u (PAKTOPOE Ha B
BITIOJITHEHHUE MPAKTHYECKUX
TepMOIHHAMHECKHE paBHOBeECHE U CKOPOCThH S P
XHMHUYECKHX peaKiuii
3aKOHOMEPHOCTH ¢ peaku
MPOTEeKaHUSA KOHTpOJ'II:Hafl pa60Ta
2L LIS TS L BrimonHenune 3amanuii Ha
T depeHIMaTbHOM 3a4eTe
5 |OKO03 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [lItynupoBanue
OK 06 eakuii. XMMUYECKOE |BIUSHHUE KOHIICHTpAIUU
peak HenTpan TectupoBanue

paBHOBecHe

pearupyrouux BemecTB 1
TEeMIEpaTypbl Ha CKOPOCTh
XUMHUYECKHUX PEAKINH
XapakTepu3oBaTh
BIIUSTHUE U3MEHEHUS
KOHLIEHTPALUU BEIIECTB,

BrinosiHeHUE TPAKTUYECKUX
3aJaHuN

KonTtponsHas padora

BrinmonHenue 3aganuil Ha
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THunel oeHOYHBIX
Ne OK Mopnyas/Pa3nen/Tema | Pe3yabtar 00y4eHus .
MeponpusTHI
peakuuu cpeasl u Qg depeHIraIbLHOM 3aueTe
TEeMIIepaTyphl Ha
CMeIlleHnEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh [lITynupoBanue
HCTUHHBIEPACTBOPHI €
TectupoBanue
3aJaHHBIMH
XapaKTepuCTHKaAMU Brimonnenue MPAKTUYCCKUX
Pa3nes 6. PacTtBopsl 3alaHui
KonTtponsHas pabora
BrinosiHeHue 3agaHui Ha
Qg depeHIraIbLHOM 3a9eTe
6.1 [OK 03 [Tonsitue o pactBopax  |Paznuuars uctuHHbBIC [tyaupoBanue
OK 06 aCTBOPBI
p p TectupoBanue
BrinonHeHnue npakTHYecKux
3aIaHUN
KonTponbHas pabota
Brinmonnenue 3agannii Ha
mudepeHIMATBHOM 3a4eTe
6.2 [OK 03 HccnenoBanue croiictB |MccnenoBath Ghus3nKo- [lITynupoBanue
OK 08 pacTBOpPOB XHMHYECKHUE CBOMCTBA
TectupoBanue
HWCTUHHBIX PaCTBOPOB
BrinonHeHne npakTHYeCKux
3aJaHui
KonTponbnas padora
BrinosiHeHue 3agaHuil Ha
g depeHIaTbHOM 3a4eTe
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaAHUe (COAepPKaAHUe MPUKIATHOTO MOTYJIs)
7 Pa3zgen 7. OuenuBathb nocuaeacrsus|LtynupoBanue
Xumus B ObITY H ObITOBOM U
. . Tecrtuposanue
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOMI
eATeJbHOCTH AeSITeILHOCTH YejioBeKa |DBbIIOIHEHHE IPAKTHYECKUX
YeJI0BeKa C MO3MINH 3a/laHnu
SR TR I N KourponsHas pabora
0e3omacHoOCTH

BrinmonHenue 3agaHnuii Ha
Qg depeHIraIbHOM 3aueTe
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabtar 00y4eHus .
MeponpusTHI
OK 03 XuMmus B ObITY U OuenuBats nocneactsus |LItynupoBanue
OK 06 IIPOU3BOJICTBEHHON OBITOBOM 1
. Tectuposanue
OK 08 JIEATEIIbHOCTH YEJIOBEKA |ITPOU3BOICTBEHHOM
OK 04 NIEATENBHOCTH YeNloBeKka ¢ | BBIMOIHEHUE PaKTHYeCKUX

HO3UIINN DKOJOTHUECKOH
0e30mMacHOCTH

3aJaHUN
KonTponbhas padora

Brinmoanenue 3amanuii Ha
Qg depeHIraIbLHOM 3aueTe
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