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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJMETA «XUMMWSA»

1) chopMUPOBAHHOCTH MPEACTABICHHA O MECT€ XMMHU B COBPEMEHHOM HAaydyHOW KapTHHE MHpa,
MMOHMMAHHUE POJIU XUMUHU B(HOPMUPOBAHUU KPYro3opa U (HYHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA IS
pelLIeHMs TPAKTUYECKUX 3a/1ady;

2) BIAJCHUE OCHOBOIOJATAlOMMH  XUMUYECKHMMHU  IOHATHSMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOETIOIb30BaHUE XUMHYECKON TEPMHUHOJIOTHEN U 20 CUMBOJIMKOM;

3) BIaJIiCHWE OCHOBHBIMHM METOJIaMH HAYYHOT'O IMO3HAHUS, WCIOIH3yeMBIMH B XHMHUU: HAOIIOJCHUE,
OMHCaHUE, U3MEPEHHE, SKCTICPUMEHT; YMEHHE 00padaThiBaTh, OOBSICHATh PE3YJIBTAThl MPOBEACHHBIX
OIIBITOB M JICNIaTh BBIBOJIbI; TOTOBHOCTH U

CIIOCOOHOCTH MTPUMEHSITh METO/IbI TIO3HAHHUSI IPU PEIICHUH PAKTHYECKUX 33]1a4;

4) chOpMHpPOBAHHOCTh YMEHHS [1aBaTh KOJWUYECTBEHHBIC OIICHKM W TMPOBOAWTH pPaCYeThl IO
XUMHUYECKUM (OpMYJIaM UYPaBHCHHUSIM;

5) BIIageHue IMpaBUjIaMHi TEXHHUKHU 0e30macHOCTH IIPpHU UCIIOJIB30BaAHUH XUMHUYCCKUX BEIICCTB,

6) cOpMHPOBAHHOCTh COOCTBEHHOM MO3UIMM 110 OTHOLIEHHIO K XHUMHUYECKOW HH(pOpMaIuH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

B pe3ynbrarte u3ydenus yueOHOro nmpeamera «XuMus» Ha ypOBHE CpeHEero o011ero oopa3oBaHus:
BrimyckHuK Ha 6a30BOM ypOBHE HAyUUTCS:

— pacKpbIBaTh Ha pUMepax pojb XUMHUH B (POPMUPOBAHUM COBPEMEHHOM HAay4YHON KapTUHBI MUpPA U
B MPAKTUYECKONJESITENBHOCTH YEIOBEKA;

— JIEMOHCTPHUPOBATh Ha MPUMEpaxX B3aUMOCBS3b MEXYy XUMUEH U APYTUMHU €CTECTBEHHBIMU
HayKaMu;

— pacKphIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XMMUYecKoro crpoenust A.M. byrneposa;

— mnoHMMaTh ¢usnueckuit cMmbica Ilepuonuueckoro 3akona J[.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTHCBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa30BaHHbBIX UMM BELIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

— OOBACHATH NPUYMHBI MHOTOOOpa3us BEILIECTB HA OCHOBE OOILUX MPEICTABICHUN 00 UX COCTaBe U
CTPOEHUY;

— TPUMEHATh IpaBHJIa CUCTEMATUYECKON MEXIyHApOJIHOM HOMEHKJIATYphbl KakK CpeICTBa
pasnuyeHus U WACHTH(PHUKAIMKBEIECTB MO UX COCTaBY U CTPOEHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OpraHMYECKUX BELIECTB KaK HOCHTENEH
uHpOpMalUU O CTPOCHUHUBEIIECTBA, €T0 CBOMCTBAX U MPUHAUIEKHOCTH K ONPEIEICHHOMY KJIacCy
COECIMHEHHH;

— XapakTepu30BaTh OPraHUUYECKHE BEIIECTBA M0 COCTaBY, CTPOSHHUIO U CBOWCTBAM, YCTaHABIMBATh
MIPUYMHHO-CJIEICTBEHHBIECBSA3H MEXAY JaHHBIMHU XapaKTEePUCTUKAMHU BEILIECTBA;

— TMPHUBOAMTH MPUMEPHI XMMUYECKUX PEAKLIUH, pACKPBIBAIOIINX XapaKTepHbIE CBOWCTBA TUITMYHBIX
MIpe/ICTaBUTENEN KIAaCCOBOPraHUYECKHUX BELIECTB C LENbI0 MX UACHTU(DUKAIIMK U O0BSICHEHHS 00J1acTH
MPUMEHEHHUS;

— TMPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHNS XMMHUECKHUX PEAKIMI Ha OCHOBE 3HAHUM O THIax
XMMHYECKOH CBSI3U BMOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIOCOOHOCTH;

— MHCIIOJNb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XMMHUYECKUX CBOMCTBAaX BELIECTB JJIS
0€30MacHOTO MPUMEHEHUSI BIPAKTHUECKON JesITeTbHOCTH;

- MIPUBONTH IpUMEPBI MPAKTUYECKOTO MCIOJIb30BaHUS

— TPOBOJUTH OMBITHI 110 PACIIO3HABAHUIO OPraHWYECKUX BEILECTB: INIMLEPHHA, YKCYCHON KHCIOTHI,
HeMnpeeNbHbIX JKUPOB,ITTIOKO3bI, Kpaxmaiia, 0eJIKOB — B COCTAaBE MUIIEBBIX MPOJYKTOB U
KOCMETHYECKHUX CPEJICTB;

— BJIQJETh MPaBUJIAMH U IpUeMaMu O€301acHOM pabOoThl C XUMUYECKUMU BEIIECTBAMU U
1a00paTOpPHBIM 000PYI0OBAaHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH U CMEILEHUS XUMHYECKOTO
pPaBHOBECHs OT PA3JIMYHBIX (PAKTOPOB C LENbIO ONPEIEICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

— MPHUBOIMTH MPUMEPHI THJIPOJIN3A COJIEH B TOBCEAHEBHOM KU3HH YENIOBEKa,

MPUBOANUTE  TIPUMEPHI OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuui B IpUpoOJE,
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MIPOM3BOJICTBEHHBIX TMPOIIECCaX U KHU3HEACITETLHOCTA OPTaHU3MOB;
— TMPUBOAWTH TPHUMEPHl XUMHYECKHX PEaKIHid, PACKPHIBAIOMIMX OOIIHEe XUMHYECKHE CBOICTBA
MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIIIOB,

— TPOBOJUTH pacyeThl Ha HAXOXKICHHE MOJICKYJISPHOW (OPMYIIBI YIIIEBOJOPOJA IO MPOAYKTaM
CrOpaHHsS M MO0 €r0 OTHOCUTEIBHOW IJIOTHOCTH M MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €rO
COCTaB,

— BJIAJETHh MpaBUIaMH 0€30MaCHOTO OOpAIIEHUS C €AKUMU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
cpencTBaMu ObITOBOW XMMUW;

—  OCYIIECTBIISITh TOUCK XUMUYIECKOW HH(POPMAIUH TI0 Ha3BaHUAM, HICHTU(UKATOPAM, CTPYKTYPHBIM
dhopmyaM BEIIECTB;

— KPHUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH XUMHUYECKYIO HH(POPMAIUIO, COIEPIKAIIYIOCS B
COOOIICHUSAX CPEICTB MaccoBoW MH(OpMaIuK, pecypcax MHTEepHETa, HAYYHO-TIOMYJISIPHBIX CTaThIX C
TOYKH 3PCHHSI €CTeCTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSX BBISBICHHUS OITMOOYHBIX CYXICHHA U
(dbopMupoBaHUs COOCTBEHHOU MO3HIINY;

— TPEINCTaBISATh MYTH PEHICHHUS TJI00ATbHBIX MPOOJIEM, CTOSIMIMX TIepe]  YEIOBEUCCTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHX, CBIPhEBBIX, H POJIb XUMUHU B PEIICHUH 3TUX MPOOIIEM.

BrinmyckHuk Ha 6a30BOM ypOBHE MOJIYYUT BO3MOXKHOCTh HAYYUTHCS:

— WUIIOCTPUPOBATH HA MPUMEPaX CTAHOBJIIEHHE U HBOJIFOLMIO OPraHMYECKOM XMMHUH KaK HayKd Ha
Pa3IMYHBIX UCTOPUUYECKUXITAIIAX €€ PA3BUTHSA;

— WCHOJIb30BaTh METO/Ibl HAYYHOTO TTO3HAHUSI MPU BBIIOJIHEHUH MPOEKTOB U y4eOHO-
HCCIIEI0BATENIbCKUX 3a/1a4 [0 N3YYEHUIOCBOICTB, CIOCOOOB MOJYUYECHHS M pACIIO3HABAHUS
OpPraHUYECKUX BEIIECTB;

—  OOBSICHATH IPUPOJLY U CIIOCOOBI 0OPa30BAHUS XUMUYECKOM CBSI3H: KOBAJICHTHOH (MOJSPHOM,
HEMOJISPHOMN ), MIOHHON,METAIITINYECKON, BOJIOPOJHOM — C IIENIbI0 ONPEIEICHU XUMUUECKOI
AKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBATh TEHETHUECKYIO CBSI3b MEXIY KJIacCaMU OPTraHWYECKUX BEHIECTB JJIsI 0OOCHOBAHMS
MPUHUUITAATIBHONBO3MOKHOCTH MOJIYYEHHS] OPraHUYECKUX COCIMHEHN 3a/IaHHOTO COCTaBa U
CTPOEHHS;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY (hakTaMu U TEOPHEH, MPUUHUHOMN U CJIEICTBUEM MPU aHATIN3E
MPpoOJIEMHBIX CUTYAIlM HOOOCHOBAaHUY MTPUHUMAEMBIX PEIICHHI HA OCHOBE XUMUYECKUX 3HAHUM.

.HI/I‘-IHOCTHI)IG, MCTAMPEAMETHBIC U MTPCIAMETHLBIC PE3YJIbTAThl OCBOCHUA KYypcCa

JlesiTenbHOCTh yuuTeNlss B OOY4YEHHH XUMHUU B CpeIHE IKojie JOo/bKHA OBbITh HampaBlieHa Ha
JOCTUKEHHE 00YJaIOIUMHUCS CIETYIOLINX JUYHOCTHBIX PE3YIbTaTOB:

1) B LIEGHHOCTHO-OPUEHTAIIMOHHOW cepe — OCO3HaHHE POCCUHCKON TpakJIaHCKON HMJIEHTHYHOCTH,
MMaTPUOTU3MA, 4UyBCTBA FTOPJIOCTH 32 POCCHUCKYIO XMMHUYECKYIO HAYKY;

2) B TpyAoBO# cepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JanbHeiIiel oOpa3oBaTeNbHON
TPAeKTOPUU WIH TPYIOBOM ACATEIBHOCTH;

3) B mo3HaBaTeIbHOM (KOTHUTHUBHOM, WHTEJUIEKTyaJbHOH) cdepe — yMEHHE YIpaBlsATh CBOEH
[IO3HABATEIBHOM JIE€ATEIBHOCTBIO, TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oOBaHUIO, B TOM 4YHCIE
caMo00pa30BaHUIO, HA NPOTSHKEHMM BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMpepbIBHOMY

o6pa30BaHmo KakK yCJIOBUIO YCHCMHOﬁ HpO(I)CCCHOHaHLHOﬁ n 06I_I_ICCTB6HHOI71 ACATCIIBHOCTH,
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4) B chepe cOepekeHHS 30POBbS — MPUHATHE M PEATU3aIUs [ICHHOCTEH 3I0POBOT0 M 0€30MacHOTO
o0pasa Ku3HU, HETPUATHE BPEIHBIX MPUBBIYEK (KYpEHUSs, yIOTPeOICHUS aJIKOT0JIsl U HAPKOTUKOB) Ha
OCHOBE 3HAaHUI O TOKCUYECKOM U HAPKOTUYIECKOM JICHCTBUU BEILIECTB;

MeTaHpeI[MeTHBIMI/I pe3yiibTaTaMd OCBOCHHUA BBITYCKHUKAMU cpeﬂHef/i IIKOJIBI KypCa XHWMHU
SABJIAKOTCA:

1) wucnonb3oBaHME YMEHUN U HABBIKOB pAa3IMYHBIX BUJOB IIO3HABATENBHOM JEATEIbHOCTH,
INPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMA (CHCTEMHO-MH()OPMALMOHHBIA aHalu3, HAONIOJICHHE,
U3MEpEHUE, NPOBEIACHUE 3KCIEPUMEHTA, MOJEIUPOBAHUE, MCCIIEN0BATENIbCKAs IESTENBbHOCTD) JUIS
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYXKaroIIel JeiCTBUTENIbHOCTH;

2) BIaJeHUE OCHOBHBIMHM HMHTEJUICKTYalIbHBIMU oOmepauusMu ((HopMynupoBKa THUIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHME M CHUCTeMaTH3alus, 00O0OIIeHWE M KOHKPETH3alMs, BBIABICHHE HNPUYUHHO-

CJIEICTBEHHBIX CBSI3€H U MOUCK aHAJIOIOB);

3) mno3HaHuE 00BEKTOB OKPYXKAIOIIETO MUpPA OT OOIIEro Yepe3 0COOCHHOE K €IMHUYHOMY

4) yMeHHuE BBIIBUTATh UJICU U OMPEIEIATh CPECTBA, HEOOXOANUMBIC ISl X Pean3alliu;

5) yMeHue ompeAensATh LEIH W 33Jadd ACSITeNbHOCTH, BBIOMpATh CpEICTBA peaju3aluu LeId U
IMPUMCHATH UX HA MPAKTHUKE;

6) HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB IJIA IMOJYYCHHA XUMHUYECKOU I/IH(l)OpMaHI/II/I, IIOHUMAaHHUCEC
3aBUCHMOCTH COJepKaHUs M (Qopmbl TpeiacTaBieHHUs HUHDOpManUU OT Ienei KOMMYHHKAIUU U
ajpecara;

7) yMEHHE MPOJYKTUBHO OOIIATHCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM JESATEIBHOCTH,
YUUTBIBATh MO3UIMU JPYTUX YIACTHUKOB JIEATEIbHOCTH, 3)(PEKTUBHO pa3peiiaTh KOHPIIUKTHI;

8) TOTOBHOCTH M  CIHOCOOHOCTh K  CaMOCTOATENbHOW  WH(GOPMAIMOHHO-TIO3HABATEIHHOM
NEeSTeNbHOCTH, BKIIOYash YMEHHE OPHUEHTHPOBAThCS B PA3NUYHBIX HCTOYHHKAX HH(POpPMAIHH,
KPUTHUYECKH OLIGHMBAThb M HWHTEPIPETHPOBaTh HH(OOPMALIMIO, TOIYyYAaEMYyI0 U3  Pa3IUYHBIX
HCTOYHHUKOB,

9) yMeHHue HCIOJIb30BaTh CPeACTBAa MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH (Harnee
— UKT) B penieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33724 C COONIOICHUEM
TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECypcoCOEpeKEHHs, MPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOI 0€30MMaCHOCTH;

10) BJIAICHUEC SA3BIKOBBIMH CpPEACTBAMH, B TOM YHCJIC U A3BIKOM XUMHH — YMCHHUC SICHO, JIOTUYHO U
TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIb30BaTh aJIEKBATHHIE SI3BIKOBBIE CPEACTBA, B TOM YHCIIE U
CHUMBOJIbHBIE (XHMHUYECKUE 3HAKH, (DOPMYIIBI B YPABHEHHS).

[IpenMeTHbIMH pe3yabTaTaMH M3y4YCHHS XMMUU Ha 0a30BOM YpOBHE Ha CTYNEHHU CPEIHEro OOMIEeTo
00pa3oBaHMS SBISIOTCS:

|. B Tmo3HaBaTenbHOU chepe
1. 3HaHUWe (MMOHMMAaHKE) U3YYCHHBIX TOHIATUN, 3aKOHOB U TEOPHIA;

2. YMGHI/IG OIINCBhIBATH )IeMOHCTpaHI/IOHHBIe U CaMOCTOATCIBHO HpOBe)IéHHI)Ie 3KCHepI/IMeHTBI,
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WCIIONB3YS JJISI 9TOTOECTECTBEHHBIN (PYCCKUM, POTHOM) SI3bIK U SI3bIK XUMHUU,

3. yMeHHe Kiaccu(UIUPOBATh XUMUYECKHUE DJIEMEHTHI, POCTHIC U CIIOKHBIEC BEIIECTBA, B TOM YUCIIE
U OpraHUYECKUECOEIUHEHMSI, XUMUUECKHUE PEAKIIMM 110 Pa3HBIM OCHOBAHUSIM;

4. yMEHHE XapaKTepU30BaThb M3Y4YEHHbIE KJIACCHl HEOPraHWYECKUX U OPraHUYECKUX COEAMHEHHH,
XMMUYECKHE DPEaKLUHU; 5.TOTOBHOCTb IPOBOJIUTb XUMHUECKUI 3KCIIEPUMEHT, HaO/oJaTh 3a €ro
poTeKaHueM, (PUKCUPOBATH PE3YIbTATHI

CaMOCTOSITEJILHOIO ¥ IEMOHCTPUPYEMOT'0 SKCIIEPUMEHTA U JIeJIaTh BHIBOJIBI;

6. ymeHnue  (opMyaupoBaTb ~ XUMHUYECKHME  3aKOHOMEPHOCTH,  IPOrHO3UPOBaTh  CBOMCTBA
HEU3YYEHHBIX BELIECTB 10 aHAJIOTMMCO CBOMCTBAMH M3yYEHHBIX;

7. TIOMCK HWCTOYHHMKOB XHMHUYECKOH HWH(POpPMALUH, IONydYeHHEe HEOOXOauMol HH(OopManuu, e
aHaJIn3, U3TOTOBJIECHUE XUMUYECKOT0 NH(POPMALIMOHHOTO MPOIYKTA U €r0 IPE3eHTALINS;

8. BiIaJeHHE 00s3aTeIbHBIMM CIPAaBOYHBIMU MaTepuanamu: Ilepuonuueckoil cucreMoi XMMHUYECKUX
anemenToB Jl. YI. MenneneeBa, Tabauieil pacTBOPUMOCTH, NEKTPOXUMUYECKUM PSIOM HapsKeHUN
METAJIJIOB, PSAAOM 3JIEKTPOOTPHULIATEIbHOCTH — JUIsl XapaKTEPUCTUKU CTPOEHUs, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKHUX 3JIeMEHTOB |—IV mneprogoB M 0O0pa30BaHHBIX HWMHU IPOCTBIX U CIIOKHBIX
BELIECTB;

9. YCTaHOBJIEHHE 3aBHCHMOCTU CBOMCTB M NPUMEHEHMs Ba)KHEHIIHMX OPraHUYECKUX COEAMHEHHUH OT
UX XMMHMYECKOI'O CTPOEHHUS, B TOM UHCIE€ M OOYCIIOBJIEHHBIX XapaKTepoOM 3TOr0 CTPOCHMS
(penenbHBIM WK HEeNpPEeAeTbHBIM) U HATHYMEM (YHKIIMOHAIBHBIX TPYIII,

10. MOZAEIMPOBAHUE MOJIEKYJI HEOPraHUUECKUX Y OPraHUYECKUX BEILECTB;

11. TIOHMMaHHe XMMHUYECKOW KapTHHBI MUPa KaK HEOThEMJIEMOW YacTH LENOCTHON HaydYHOW KapTHHBI
MHpa;

|. B LEHHOCTHO-OPHUEHTAI[OHHOM Chepe — aHaIHM3 U OLEHKA MOCIEACTBUH ISl OKPYKAIOIIEH cpe/ibl
OBITOBOM M TIPOM3BOJCTBEHHON [ESTENHHOCTH YEJNOBEKa, CBS3aHHOW C TIPOM3BOJICTBOM U
nepepaboTKON XUMUYECKUX MPOTyKTOB;

Il. B TpynmoBoii chepe — mpoBEICHHE XUMHYECKOTO SKCIECPHMEHTA; Pa3BUTHE HABBIKOB YYEOHOI,
IMPOCKTHO- I/ICCJ'IGHOBaTCHI)CKOI\/JI u TBOp‘-IeCKOfI ACATCIBbHOCTH IIPH BBIITOJHCHUNW WHAWBUAYAJIBHOT'O
IMPOCKTa IO XMMHUU;

lIl. B cdepe 3mopoBoro obpasa >XKU3HM — COOJIIOJCHHE MpaBUI OE30MacHOTO OOpalleHus ¢
BEIIECTBAMH, MaTepHUaliaMH;, OKa3aHWE TIIEePBOM IOMOINY TPH OTPABICHUSAX, OXKOrax W TpaBMax,
MOJTYYEHHBIX B pe3yJIbTaTe HAPYIIEHUS MPABUI TEXHUKHA 0€30MacCHOCTH MPU paboTe C BEUIECTBAMH H

71a00pPaTOPHBIM 000PYIOBAHUEM.



JlenapramenT oOpa3oBanus AnMuHHCTparun I. ExatepunOypra

MysuuunansHoe Oro/pKeTHOE 0011e00pa3oBaTeIbHOE YIPESKICHHE — Cpe/IHss o0eoOpa3oBarenbhas mikona Ne36 umern M.I1. Onuniosa
620078, r. ExatepunOypr, ya.Mansimesa, 134 Ten. (343) 374-02-91, ten./axc: (343) 374-35-08
e-mail: soch36@eduekb.ru

COJAEPKAHUE YYEBHOI'O IPEJMETA «XUMMSA»

ba3oBblii ypoBEHb

OCHOBBI OPraHHUYECKON XUMUU

[losiBieHHEe M pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. [Ipeamer opranmyeckoi xumuu. Mecto u
3Ha4YE€HHE OPTaHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHHME KaK IOPSIOK COEAMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUU XMMUYECKOTO CTPOEHUsI OpraHndeckux coeauHeHui A.M. bytieposa.
VYriepoaHblid CKeNeT OpraHnveckoil MoJiekyibl. KpaTHOCTh XUMHUECKOM CBSI3U. 3aBUCUMOCTh CBOMCTB
BELIECTB OT XUMHUYECKOr0 CTpoeHus Mojekyn. M3omepus u uzomepsl. [lonstue o pyHKuHOHAIBHOI
rpymre. [TpuHune! Kiaccupukanuy OpraHMuecKuX coeanHeHni. CucreMaTnyeckast MeXIyHapoaHast
HOMEHKJIaTypa U IPUHLIUIIBI 00pa30BaHUs HA3BaHUM OPraHUYECKUX COCTUHEHHM.

Ausikanbl. CTpoeHue MOJIeKyJbl MeTaHa. ['omosiornueckuil psij ankaHoB. ['omosioru. Homenknatypa.
N3omepust yrnepogHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHHUS (DU3MUYECKUX CBOWCTB. XHMMHUYECKUE
CBOMCTBa (Ha MpUMEpEe METaHa U ATaHA): PEAKIMU 3aMelleHUs (TaJOTeHUPOBAHUE), AETUIPUPOBAHUS
KaK CIOCOOBI MOJMyYeHUs! BaXKHEUIINX COCTUHEHHI B OpraHMYecKoM cHHTe3e. ['opeHune mMeTaHa Kak
OJIMH W3 OCHOBHBIX HMCTOYHUKOB TEIUIA B IMPOMBIIIICHHOCTH W OBITYy. HaxoxneHue B mpupojae u
npUMeHeHHe ankaHoB. [[oHATHE O IUKIOATKaHAX.

Anxkenbl. CTpoeHue MoJieKynbl 3TuieHa. ['omonornueckuii psan ankeHoB. Homenknatypa. M3omepus
YIJIEPOJHOI0 CKEJIETa U MOJIOKEHHsI KpaTHOW CBSI3M B MoJIeKyJie. XMMUYECKHE CBOICTBA (Ha puMepe
STWIEHA):  peaklUMh  MPUCOEIMHEHUs  (TaJIOTEHUpOBAaHME,  TUAPUPOBAHME,  TUApaTalvs,
T'HJIPOTraJOreHUPOBAaHUE) KaK CIIOCO0 IMOJIyYeHHS

(GYHKLIMOHATIBHBIX TPOU3BOIHBIX YITIEBOJOPOJOB, ropenus. [lonnmepusanus 3TuaeHa Kak OCHOBHOE
HaIlpaBJIeHUE eroucoyib30Banus. [Tonu3THIeH Kak KpYMHOTOHHAXHBIM MIPOAYKT XUMUUECKOTO
npou3BoJicTBa. [I[puMeHeHue sTuieHa.

Anxanuens! U kaydyku. [lonsTie 00 ajikagueHax Kak YrieBOJOpOJax C JIByMsI JBOMHBIMU CBSI3SIMH.
[Monumepu3zanus nuBuHWIa (OyTagueHa-1,3) kak crnoco0 MOJIyYeHHsS CHHTETHYECKOrO KaydyKa.
HarypanbHblil U1 CHHTETHYECKHUN Kaydyku. BynkaHusanus kaydyka. Pesuna. IlpuMeHeHnne kaydyka u
PE3UHBI.

Anxunbl. CTpoeHue MOJEKyNbl anerusieHa. ['omomormyeckuil psn ankuHoB. HomeHknaTypa.
N3omepus yriaepogHOro CKesaeTa U MOJOKEHUS KPaTHOM CBA3U B MOJIEKYyJle. XUMUYECKHE CBONCTBA
(Ha mpuMepe aleTUIIeHA): peaKuu NpUCOeINHEHUs (TrajJoreHupoBaHue, THApUpPOBaHKe, THApaTalys,
THJIPOTaJOTeHUPOBAaHUE) KaK CHOCO0 TMONy4eHHUs MOJMMEPOB M JAPYrUX IOJE3HBIX HPOJYKTOB.
['openue anermineHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU JUUI CBAPKH U PE3KH METaJUIOB.
IIpuMeHeHue aneTuneHa.

Apensbl. beH3os Kak npencTaBUTeNb apOMAaTHYECKUX YIiIeBoAOpoAoB. CTpoeHHe MOJIEKYJIbl OeH301a.
XUMUYeCKHE CBOWCTBA: peaKkuy 3aMelIeHNs (raloreHUPOBaHNE) KaK Coco0 MOTYyYeHUs] XUMHUYECKHIX
CPEACTB 3alllUThl pacTeHUH, NMPUCOEIUHEHUs (TMIPUPOBAHHME) KaK OKa3aTelbCTBO HEMpPEAETIbHOIro
xapakrepa Oenzona. Peakuus ropenus. [Ipumenenue Oenzona.

Cnuptel. Knaccudukauus, HOMEHKIaTypa, H30MepUs CHUPTOB. MeTaHOn U 3TaHON  Kak
IIPEICTABUTENN MPENETIbHBIX OJHOATOMHBIX CIIMPTOB. XMMHUYECKHE CBOMCTBA (Ha IPUMEpPE METaHOJIA
U 3TaHOJIa): B3aUMOJEICTBHE C HATpHUEM KaK CHOCO0 YCTaHOBJIEHMSI HAJIMUYUs TUAPOKCOTPYIIIIHI,
peakIys ¢ rajJoreHOBOJIOPOJIaMH KaK CIOCO0 MONy4eHHUs PacTBOPHUTENEH, JeruapaTanus Kak crnocod
MOJIy4eHUsl dTUjIeHa. Peakius ropeHus: CHUpPThl Kak TOIUIMBO. IIpuMeHeHHe MeTaHona M JTaHOoJA.
OU3NOIOTUYECKOE JCHMCTBUE METAaHOJNA M DJTAaHOJA HAa OpPraHU3M 4YeJIOBEKa. OTWICHIVIMKOIb H
INIMLEPUH KakK IPEACTaBUTENN IPEIEIbHBIX MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOTI'OaTOMHBIE CIIUPTBIM €€ MPUMEHEHHUE /I PACIIO3HABAHMS TIIMLEPUHA B COCTAaBE KOCMETHYECKHUX
cpencts. [IpakTueckoe NPUMEHEHUE STUIICHIVIMKOJIS U IVIMLIEPHUHA.
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@enoin. Ctpoenne Mosekynsl (peHoia. B3aumuoe BiausiHue aTOMOB B MoJIeKyle (penosa. XuMUyecKue
CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THAPOKCUAOM HaTpus, OpomoM. [Ipumenenue dpenona.

Anpaeruabl. Mertanans (popmanberua) 1 dTaHalb (aleTanbIerua) Kak IpecTaBuTeNn NpeaeabHbIX
anbaeruoB. KauecTBeHHbIe peakiuv Ha KapOOHUJIBHYIO TPYMIy (peakius «CepeOpsHOro 3epkajiay,
B3aumozeictBue ¢ ruapokcuaom memd (II) u ux npumeHeHue i OOHAPYKEHHUS MPEACTbHBIX
QIbJCTU/IOB B TMPOMBIIUICHHBIX CTOYHBIX BOAax. TOKCHYHOCTb alibleruaoB. lIpumeHenue
dbopManbaeruaa u aleTaabAeruia.

KapOoHOBBIE KHCIIOTBI. YKCYCHas KHUCJIOTa Kak IpPEeACTaBUTENb IPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XWMHYECKHE CBOWCTBa (HA TpPUMEpPE YKCYCHOW KHCIOTHI): PEAKIUH C
METaJlJIJaM{, OCHOBHBIMH OKCHJIAMH, OCHOBAHMSAMM U COJSIMM KakK IIOATBEP)KICHHE CXOJICTBA C
HEOPraHMYECKUMH KHucioTaMu. Peakuus sTepudukanuy Kak crnoco0 MOMY4eHHUs: CIOXKHBIX 3(HUPOB.
ITpumenenue ykcycHoil kucnotsl. IlpeacraBieHne o BICIIMX KapOOHOBBIX KUCIOTAX.

Crnoxublie 23Qupsl 1 Kupbl. CoXHBIE 3()UPBI KaK MPOITYKTH B3aUMOIEHCTBHS KApOOHOBBIX KHCIIOT CO
cnuptamu. [IpruMeHeHue CloKHBIX 3(UPOB B MUIIEBON U napdroMepHON MPOMBIIUIEHHOCTH. JKupbl
KaK CJIO’KHBIC 3()MPBI TTUIEpUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTUTENbHBIE U KHUBOTHBIC KHUPHI,
UX cocraB. Pacrno3HaBaHME pacTUTENBHBIX JKMPOB Ha OCHOBAaHMM HUX HEMNPEIEIBHOIO XapakTepa.
[Ipumenenue xupoB. I'MAPOIN3 WM OMBUIEHHE JXKUPOB KaK CIOCOO MPOMBILIUIEHHOTO MOJIYYEHHS
cojiel BBICHIMX KapOOHOBBIX KHMCIOT. MBUI4 KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MBUIA.

VYrnesoabl. Knaccudukanus yrieBogoB. Haxoknenue yriaeBogoB B mpupone. [nmoko3a Kak
anpaerugocnupt. bpoxkenne rimroko3sl. Caxaposa. ['maponus caxapossl. Kpaxman u nesmionosa kak
OMOJIOrMYeCKHEe MOIUMEphl. XUMUYECKHE CBOWCTBA KpaxMalla U LEJUTI0JIO3b] (THAPOIIN3, KaUeCTBEHHAs
peakius ¢ HOJA0M Ha KpaxMall U €€ MPUMEHEHHUE JIJIsi OOHapyKEHHUsI KpaxMaja B MPOAYKTaX MUTAHUS).
[Ipumenenue u Guonoruyeckas poib yrieBoaoB. [loHATHe 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpUMEpe
aleTaTHOTO BOJIOKHA.

WNnentudukarus opranndeckux coelrHeHui. ['eHeTHueckas CBS3b MEXAY KiIaccaMd OPTaHUYECKUX
COEIMHEHU.

THUIIBI XMMUYECKUX PEAKLIUIM B OPTaHUYECKON XUMUU.

AMHMHOKHUCITOTHI U Oenku. CocTaB M1 HOMEHKJIATypa. AMHHOKHUCIIOTHI Kak aM(OTepHbIE OpraHUYeCKUe
coequHenus. [lentuanas cBs3b. buomornueckoe 3Hau€HUE O-aMHUHOKHCIOT. OOIacCTH MPUMEHEHUS
aMUHOKUCIIOT. benku kak mpupognbie Ouonoiaumepbl. CocTaB W CTpoeHHE OENKOB. XHUMHUYECKHE
CBOMCTBa O€NKOB: THIAPONH3, JAeHarypanus. OOHapykeHue OETKOB TP IMOMOINU KadeCTBEHHBIX
(uBeTHbIX) peakuuil. [IpeBpaieHns O€IKOB MUILK B OPraHU3Me.

buonornueckue pyHKIIUN OETKOB.

TeopeTnueckne OCHOBbI XUMHUHU

Crpoenue BemiectBa. CoBpeMeHHasi MOJENIb CTPOEHHUS aToMa. DJIEKTPOHHasi KOHQUrypanus aToMma.
OcHOBHOE U BO30YXKICHHBIC COCTOSIHUS aTOMOB. Kiaccudukanus XUMHYECKUX 3JIEMEeHTOB (S-, p-, d-
asieMeHThI). OCOOEHHOCTH CTPOEHHUS SHEPreTHIECKUX ypoBHEH aToMoB d-astemeHTOB. [leprnomnueckas
cucrema xumuueckux anemeHToB .M. Menneneesa. dusznueckuii cmpica [lepuonnueckoro 3akona
J.W. MenneneeBa. [I[puunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCITMHEHUH T10
MepuoiaM M Tpynnam. DJIEKTPOHHAs MPUPOIA XUMUUYECKOU CBSI3HU. DNEKTPOOTPUIATENBHOCTh. Bub
XUMUYECKON CBsi3W (KOBaJIeHTHAs, WMOHHAs, METa/UTMYeCKas, BOJOPOJHAsI) W MEXaHU3MBI €€
obpazoBanus. Kpucramnuueckue u amop(dHbIe BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsi, MOHHAs, METajuIMueckas). 3aBUCUMOCTh (PU3MUYECKHX CBOMCTB BEIIECTBAa OT THIIA
KPUCTAITUYECKON pemeTku. [IpuanHbl MHOTOOOpa3us BEIIECTB.

Xumnueckue peakuuu. ['oMoreHHble U rereporeHHble peakiuu. CKOpOCTh peakluu, €€ 3aBUCUMOCTh
OT Pa3IUYHBIX (PAKTOPOB: MPUPOABI PEATHPYIOIINUX BEIIECTB, KOHIICHTPAIIMH PEarupyIONINX BEIIECTB,
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TEMIIEPATYPBhl, IUIOMAAN PEAKIIMOHHON MOBEPXHOCTH, HAIMUUS KaTanu3atopa. Posb karanmu3aTtopoB B
IPUPOJIE U MPOMBILIUIEHHOM Mpou3BoJACTBE. OOPaTUMOCTh peakiuil. XUMHUECKOe PABHOBECHE U €ro
CMELICHHE OJT ACHCTBUEM PA3IMUHBIX (PAKTOPOB (KOHIIEHTPALUS PEar€HTOB MM MPOAYKTOB PEaKIIHH,
JaBJIeHHEe, TeMIepaTypa) JUIsl CO3JaHHsI ONITUMAIIbHBIX YCIOBUHM MPOTEKaHUsI XUMUYECKUX IPOLIECCOB.
HucnepcHble cuctemsl. llonarne o komtoupax (3omu, renu). Mcrunebele pactBophl. Peakuuu B
pacTBopax 3JyIeKTposauToB. pH pacTBopa Kak nokasarenb KHCIOTHOCTH cpelsl. ['maposns coiei.
3HayeHue TUAPOIU3a B OMOIOTHYECKUX OOMEHHBIX Mporeccax. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuuu B IPUPOAE, INPOM3BOACTBEHHBIX IIPOLECCAX UM JKU3HEIEATCIBHOCTH OPraHU3MOB.
OKUCINTENEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB TJaBHBIX M MOOOYHBIX
HOArpynn (Mezib, JKeJe30) M HEMETAJJIOB: BOJOPOJIa, KUCIOPOAa, TaJIoreHOB, Cepbl, a30ta, hocdopa,
yriaepoaa, kpeMuusi. Kopposust MeTayuioB: BUbl KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.
DNEeKTPOIN3 pacTBOPOB U pacIulaBoB. IIpuMeHeHne 3IeKTpon3a B IPOMBILIICHHOCTH.

XuMHUS U )KU3Hb

Hayunple Metonbl mo3Hanus B Xxumuu. Mcrounnkn xumudeckoit nnpopmanuu. [Touck nnpopmarmm
[0 Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHbIM QopmynaM. MoaenupoBaHHe XHUMHYECKHX
IIPOLIECCOB U SIBJIEHUHM, XUMUYECKHUM aHaIN3 U CUHTE3 KaK METO/Ibl HAYyYHOT'O MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (hepMeHThI, BUTAMHUHBI, TOPMOHBI, MUHepallbHble BOJbI. [Ipobiemsl,
CBSI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpenapaToB. BpenHble NpUBBIMKM W (HaKTOpHI,
paspyluaronme 310poBbe (KypeHue, ynoTpedaeHue aakoros, Hapkomanus). PanmonanbHoe nUTaHue.
ITumeBsie no0aBku. OCHOBEI MUIIEBON XUMUH.

Xumusi B TTOBCEHEBHOM KU3HMU. Mortoue U yucTsmue cpeactsa. CpeactBa 60pbObl ¢ OBITOBBIMU
HAaCEKOMBIMU: pENeJIeHTbl, MHCeKTUIUAbl. CpencrtBa JUYHOM TMIMEHbl U KocMeTuku. [IpaBuia
6e3omacHoil paboThI C €AKUMH, TOPIOUMMH U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMU ObITOBON XMMUHU.
XuUMHS U CEJIbCKOE XO3siicTBO. MuHepanbHble U opraHudeckue ynoopenus. CpeacrtBa 3allUTh
pacTeHui.

Xumus u sHepreTuka. [IpupogHble UCTOYHUKY YriIeBOJOpOo10B. [IpupoaHblii U NOMyTHBINA HEQTAHOM
rassl, UX coctaB U ucnoiszoBanue. CoctaB Hedptu U ee nepepaborka. Hedrenponykrsl. OkTaHOBOE
yrcino OenszuHa. OxpaHa OKpyXKamomed cpensl npu  HedrenepepabOTKe € TPaHCTIOPTUPOBKE
He(PTENPOJYKTOB. AJbTEPHATUBHBIE HUCTOUHUKU SHEPTUH.

Xumusi B ctpoutenberBe. llement. beron. I[logbop onTUManmbHBIX CTPOUTENBHBIX MaTEpHUAIOB B
IIPAKTUYECKON JESITEIBHOCTH YEJIOBEKA.

XuMusi U 3KoJorus. XMMUYECKOE 3arps3HeHHe OKpyKawolel cpeabl U ero mocieactus. OxpaHa
rusipocdepsl, HO4YBbI, aTMOChepsl, PIopbl U GpayHbl OT XUMHUYECKOTO 3arpsi3HEHHUS.

TEMATHYECKOE ININIAHUPOBAHUE

10 kmace
Nem. HasBanmue Koumnuecr
1. BO 4aCOB
1. Tema 1. [Ipeamer 3
OpPraHUYECKON XMMHUHU.
Teopust ctpoeHus
OpPTraHUYECKUXCOEUHEHUH A.
M. bytnepoBa
2. Tema 2. YrneBo1opoibl U UX 11
PUPOIHBICHCTOYHUKHI
3. Tewma 3. Kucnopon- n 14
a30TcoIepIKaIme
OpPraHn4eCcKHue COeAMHEHUS
4, Tema 4. Oprannueckas 5
XMMHUSI HOOILIECTBO
5. Tewma$. [ToBTopenue u 1
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00o0meHneKypca.

Hroro 34

TEMATHYECKOE IINIAHUPOBAHUE

11 knace
Ne Ha3Banue Koaunuec
n TBO
4acoB

n

1 Tema 1. CTpoeHue BemecTs 9

2 Tema 2. XuMuueckue peakium 11

3 Tema 3. BemecTBa 1 ux 9
CBOMCTBa

4 Tema 4. Xumus u 3
COBPEMEHHOEOOIIIECTBO

5 [ToBTopenue n 0600IIEHHE 1
Kypca.
Hroro 33

Kanenpapno-remarndeckoe niianuposanue 10 kiace

Tema

Tema 1. IIpeamer opranudeckoit xumun. Teopusi crpoenus
opraHu4eckux coequHenuii A. M.byrieposa

IlosiBneHne u pa3BUTHE OPraHUYECKOW XUMHUHU Kak Hayku. [Ipenmer
OpraHNYEeCKOM XUMUHU. MeCcTO N3HaYeHNue OpraHun4ecKOi XUMHUH B
CHUCTEME €CTECTBEHHBIX HAYK

XHUMHYECKOE CTPOCHHE KaK MOPSIIOK COEMHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.

OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMUUECKOT'O CTPOSHUS
opranuueckux coequHeHnii A.M. bytnepoBa. YriepoaHblil ckener
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OpPraHU4eCcKOr MOJIEKYJbl. KpaTHOCTh XUMUYECKOW CBSI3H.
3aBHCHUMOCTH CBOMCTB BCIICCTB OT XUMHUYCCKOI'0 CTPOCHU A
moekyin. Mzomepus u nuzomepsl. [lonstre o pyHKIIMOHATBHON
rpymnne

[TpuHIMIBI KNacCUPUKALMKA OPIraHUYECKUX COCTUHEHUH.
CucremaTnueckast MEKIyHapoJHass HOMEHKIIATypa U IPUHLIMIIBI
00pa3oBaHys Ha3BAHUN OPraHMYECKUX COECAMHEHUI

Tema 2. Yr/1eBo10POAbI U X NPUPOIAHbIE HCTOYHUKH

Anxkanbl. CTpoeHHE MOJIEKYJIbI METaHA. [ 'oMosIornyecKuit ps
ankaHoB. 'omonoru. Homenknarypa.M3omepus yriepogHoro
ckenera. 3aKOHOMEPHOCTH U3MEHEHHsI (PU3MUECKUX CBOHWCTB

XuMHYecKue CBOWCTBA (Ha MpUMEpPE MeTaHa U 3TaHa): peakuu
3aMelleHus (raloreHMpOBaHuUE ), 1eTHIPUPOBAHUS KaK CIIOCOObI
IIOJIY4ECHUS BaKHEHIINX COCUHEHUN B OPraHUYECKOM CUHTE3E.
I'openune meTaHa KaKk OJIMH U3 OCHOBHBIX MCTOYHHUKOB TEILIA B
IPOMBIIIIEHHOCTH U OBITY

Haxoxnenue B mpupoie u npuMeHeHne ajikaHoB. [TonsTue o
LUKJIOATKAHAX

Ankensl. CTpoeHHE MOJIEKYJIbI 3TUJIEHA. [ OMOIOrHUecKuil psij
aikeHoB. HomeHkiaTypa. M3oMepusyriiepoHOTO CKeJleTa 1
TI0JIOXKCHUSI KPATHOW CBSI3H B MOJICKYJIC

XvMHYeCcKUe CBOWCTBA (Ha MPUMEPE ITUIICHA): peakLuu
NPUCOEIUHEHNS (TaJIOreHUPOBAaHUE, THAPUPOBAHUE, THApaTaLu,
THJIPOTaJIOTeHUPOBAaHMUE) KaK CIIOCO0 MOTydeHUs! PYHKIIMOHATBHBIX
IIPOU3BOJHBIX YIIIEBOAOPOJOB, ropenus. [lonumepusanus sTuiieHa
KaK OCHOBHOE HallpaBJICHUE €rOMUCII0Nb30BaHus. [lonuaTuiien kak

KPYIHOTOHHAKHBIN IPOJYKT XUMHYECKOTO MPOU3BOJICTBA.
[IpruMeHeHue 3THiIeHa

Ankanuensl 1 kaydyku. [lonsiTue 06 ankagueHax Kak
YIIEBOIOPOAAX C IBYMS IBOMHBIMH CBA3SIMU.

[Monumepu3anus auBuHWIA (OyTamuena-1,3) kak crocod moayueHus
CUHTETHUYECKOT0 KayuyKa

HatypanbHbIN U CHHTETHYECKUN KaydyKu. BylkaHu3anus kaydyka.
Pesuna. [IpumeHeHne kaydyka upe3uHbl

Ankunbl. CTpoeHHE MOJIEKYJIbI alleTUIIeHa. [ OMOJIOTHYEeCKUi psijt
ankuHOB. HomeHkmarypa.

W3omepust yraepoaHOro CKeeTa U MOJ0KEHUs KpaTHOU CBS3U B
MOJIEKYJIe. XMMUYECKHE CBOMCTBA (Ha MpUMepe alleTUJIeHa):
pEaKIuu MpUcoeIMHeHus (TaAIOTeHUPOBaHNe, THAPUPOBAHUE,
THIpaTAIHs], THIPOTAIOTEHUPOBAHNE) KaK CIIOCO0 IMOTYICHHUS
MOJIMMEPOB U APYTUX MOJIE3HBIX MPOTYKTOB.

FopeHHe alCTUIJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO
TJTAMEHH JUIS CBapKU U pe3KuMeTauioB. [IpuMeHenue aneruiaeHa

Apenbl. beH3011 Kak mpeAcTaBUTETh APOMATUYECKUX
yraeBo1opoaoB. CTpoeHne MOJEKYIIbl OeH30I1a

XUMHUYECKUE CBOWCTBA: PEAKINH 3aMeIleHus (TaTOTeHUPOBAHHE)
KaK CIIOCO0 MOTYYSHHs] XUMUYECKUX CPEJICTB 3alUThl PACTEHUH,
nprcoeANHEeHUs (THIPUPOBAHKE) KaK JI0Ka3aTeIbCTBO
HEeTpeIeIbHOTO XapakTepa OeH3oia. Peakius ropenus. [Ipumenenne
Oenzona

O06o00611eHMEe U TOBTOPEeHKE MaTepuania o teme «Teopust ctpoeHust
OpraHvueckux coequHeHuA.M. bytieposa. YraesBonopoas»

Konrponsnas padora Ne 1o teme «Teopust ctpoeHus
opranuueckux coequHeHuil A.M. bytnepoBa. Yrinesonopoas»

Tema 3. Kucjiopoa- 1 a30Tco/iep:Kaniie OpraHuvecKmne
COCAUHCHUSA
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Cruptel. Knaccugukarus, HOMEHKIaTypa, U30MEpHUs CIIUPTOB.
MeTaHOa 1 3TaHOJ KaKIPEACTaBUTEIM MIPEAETIBHBIX OJJHOATOMHBIX
CIIUPTOB.

XuMHYeCcKue CBOMCTBA (Ha MpUMepe METaHOJIa U ATaHOJIa):
B3aMMOJICICTBHE C HATPUEM KaK CIIOCO0

YCTaHOBJICHUS HAJIMYUSI TUAPOKCOTPYIIIIbI, PEAKIUS C
raJIoreHOBOIOPOAAMHU KaK CIoco0 MOJIy4eHUsI pacTBOpUTETICH,
Jeruaparanus Kak crnoco0 nosyueHus stuiieHa. Peakuus ropenust:
CIUPTHI KakK TOIMBO. [[puMeHeHne MeTaHoa U ATaHoa.
PuU3HOI0rnYeCcKoe ACUCTBUE METAHOJIA U 9TAHOJIA HA OPTaHU3M
YEJI0BEKa.

OTUIICHTJINKOJIb U T JIMIICPUH KaK NPCACTABUTCIIN IPECACIbHBIX
MHOI'OAaTOMHBIX CIIMPTOB.

KauecTBennas pC€aKknusg Ha MHOI'OAQTOMHBIC CITUPTHI U €€
MMPUMCHCHUC U paCliO3HaBaHUA TJIMIICPHHA B COCTABC
KOCMCTHYECKUX CPEACTB. HpaKTI/I‘IeCKOC IIPUMECHCHUC
OTHUJICHIJIMKOJIA UTJIMLHCPHUHA

®enon. CtpoeHre MOJICKYITBI eHoa. B3anMHOe BIUsSHUE aTOMOB B
MoJekye (eHona.

XYMHYECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THIPOKCHIOM
Hatpusi, Opomom. [Ipumenenunedenona

Anpaeruapl. Metanaib ((hopManbAeria) U dTaHAb (aleTaabaeTH )
KaK MPEACTaBUTEIIN

NpeeNbHBIX albJAeTHI0B. KauecTBeHHbIC peakiiuy Ha
KapOOHUJIBHYIO TPYIITY (peaKius

«cepedpsIHOTO 3epKaiia», B3auMojencTere ¢ ruapokcuaom meau (11)
U X IPUMEHEHUE JJis1 OOHAPYKEHUSI IPEACTbHBIX aJIbJIETHJIOB B
MPOMBINIICHHBIX CTOYHBIX BOAAX. TOKCHYHOCThANBACTUIOB.
[TpumeneHne hopMabICTHIA U alleTATbACTHAA

KapOoHOBBIE KUCIIOTHI. YKCYCHAs KCIIOTa KaK MPEICTaBUTENb
IIPEIEIbHBIX OJHOOCHOBHBIX

KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA (Ha MPUMEpE YKCYCHOU
KHCJIOTBI): PEaKIUH C

MeTaJUIaMH, OCHOBHBIMHU OKCUJAaMH, OCHOBAHHAMU U COJIIMU Kak
MTOATBEPIKICHNE CXOJICTBA C HEOPTaHMYECKUMU KUCIOTaMu. Peakums
ATepUPUKALNU KaK CIOCO0 MOIy4YeHHs! CI0KHBIX F3(PUPOB.
IIpumenenune ykcycHoM kucnotsl. IIpencrasienne o BICIIMX
KapOOHOBBIX KHCIIOTaX

Crnosxnble 3¢upsl U xupbl. CoKHBIE 3QUPBI KaK MPOTYKTHI
B3aUMO/IEHCTBHS KapOOHOBBIX KUCIOTCO ciupTaMu. [Ipumenenue
CJIOHBIX 3()MpOB B NUIIEBON U Nap(PrOMEPHOI MPOMBIIIIEHHOCTH

JKupbl Kak ciaoxHbIe 3(UpPbI NIMLIEPUHA U BBICHINX KapOOHOBBIX
KHUCIIOT. PacTUTENBHBIE U )KUBOTHBIE KHUPBI, UX COCTAaB.
PacniozHaBaHne pacTUTENBHBIX KUPOB HA OCHOBAaHUH UX
HEIpeAeIbHOro xapakrepa. [Ipumenenue xxupos. I 'naponns wim
OMBUIEHHE KHUPOB KaK CIIOCOOMPOMBIIIIEHHOTO MOJIY4€HUS COJIen
BBICHIMX KapOOHOBBIX KMCIOT. MBIJIA KaK COJIM BBICIIUX
KapOOHOBBIX KHCIOT. MoroIue CBOMCTBA MbLIa

VYrnesonsl. Knaccudukarus yrieBomos. Haxoxxnenue yrieBooB B
npupoje. ['oko3a Kak albIeruaocnupT. bposkeHne ritoKo3bl.
Caxapo3za. ['unponus caxapossl. Kpaxman u nemnonos3a kaxk
OHMOJIOTHYECKHUE IMMOJIMMEPHEI. XHUMHYEeCKHE CBOMCTBA Kpaxmalia u
LEJUTI0NI03bI (TUAPOJIN3, KAUECTBEHHAs Peaklus ¢ HOAOM Ha Kpaxmai
U ee MpUMEHEeHHE I OOHapYKEeHHs KpaxMaia B MPOTyKTax
nutanus). [IpuMmenenre u Ouonoruyeckas pojib yrieBoI0B.
[TonsiTne 006 NCKYCCTBEHHBIXBOJIOKHAX Ha MIPUMEPE alle€TaTHOTO
BOJIOKHA

I'eneTnyeckas CBA3b MEXAy KJIACCAMH OPTaHUYECKUX COCIMHEHUH.
THUIbI XUMHYECKUX PEAKIMI BOPTaHUYECKOW XUMUMU.

1
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AMuHOKHCHOTHI ¥ 6enku. COCTaB 1 HOMEHKJIATypa. AMHHOKHUCIIOTHI
Kak aMm(poTepHbIe
opranundeckue coepaunenus. [lentunnas cBa3b. buonornueckoe

3HA4YCHUC O-aMHUHOKHUCIIOT. O6HaCTI/IHpI/IMeH€HI/IH AMHWHOKHCIIOT.

benku kak nmpupogHbIe OHonomuMepsl. CocTaB v CTPOCHUE OSJIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUAPOIIN3, ICHATYPAITHSL.
OGHapyxeHue OETKOB IPH MOMOIITY Ka4YECTBEHHBIX (IIBETHBIX )
peakmii. [IpeBparnieHus: 0€IKOB MUINK B OpraHu3Me. buosornueckue
G yHKIIUN O0EIKOB

[Ipaktuyeckas padora Ne 1. Mnentudukanus opraHmuecKux
COCIMHEHUI

Konrponbnas padora Ne2 «Kucnopoa- u a3oTcoaepxaiiie
OpPTraHUYECKUE COCAUHEHUS

Tema 4. Opranuyeckasi XumMusi 1 0011eCTBO

[IpupoaHbie ICTOYHUKH YTIAE€BOOPOAOB. [IpupoiHbIA U MOMYTHBIN
He(TAHOM ra3bl, UX COCTaB U Hcnojib30BaHue. CoctaB HEDTH U ee
nepepabotka. Hedrenponykrsl. OxranoBoe uncio 6enzuna. Oxpana
OKpYXKarollen cpeibl pu HedTenepepadboTKe U TPAHCIOPTUPOBKE
He(TENPOAYKTOB. AJIbTepHATUBHbIE UICTOYHUKHU SHEPTUU.

[Tommepnr

HpaKTI/I‘IeCKaﬂ pa60Ta Ne 2 «Pacmo3HaBaHHe€ IIJIJACTMACC M BOJTOKOHY

JlexapctBa, hepMeHTHI

BurtamuHbl, rOpMOHBI

Tema5. [loBTopenue u 00001IeHHE Kypca

[ToBTOpEeHMHe u 00001IeHNE Kypca




KanenaapHo-remaTuyeckoe mjiaHupoBanue no xumun 11 kaacc

Tema

SIS

o =

Tema 1. CTpoeHue BeliecTB

COBpeMCHHaﬂ MOJCJIb CTPOCHHA aTOMA

DekTpoHHas KoHpurypais atoma. OCHOBHOE U BO30Y)KICHHBIC
cocrosiHusiaToMOB. Kiiaccuukanuss XUMHYECKUX 3JIEMEHTOB (S-,
p-, d-seMeHTHI).

OCOOCHHOCTH CTPOSHUS SHEPTETUYECKUX YPOBHEH aTOMOB (-
3JIEMEHTOB

PP Owm C 6 9 g

[Tepuonnueckas cucreMa XUMHYECKHUX 3aeMeHToB J[. M.
MenneneeBa. uznueckuii cmoich [lepuoguueckoro 3akona JI.1.
Menpeneesa. [ IpyanHbI H3aKOHOMEPHOCTH H3MEHEHHUSI CBOVICTB

AJIEMEHTOB M X COCAMHEHUH 110
MepUOJIaM U TpynIam

DneKTpOHHAs IPUPOAA XUMUYECKOHN CBS3H.
DJIEKTPOOTPHUIIATEIIHHOCTh

Buapl xumudeckoit cBsizu (KOBaJIGHTHAsI, MOHHAS, METAJTUYECKAs,
BOJIOPO/HAs ) © MEXaHU3MBI €€ 00pa30BaHUs

Kpucrannuueckue n amopgHbie BemiecTa. THIIbI
KPUCTAININYECKUX PEIIETOK
(aToMHasi, MOJIEKYJIsIpHAsI, MOHHAs, METAJUIMYECKasl)

3aBUCHUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPHUCTAJUTMYECKOMN
pemieTku. [TprunHbl MHOTOOOpAa3usl BEIIECTB

IToBTOpenue u 000061eHNe TeMbl «CTPOEHUE BEIIECTBA»

KonTponbnas pabora Ne 1 no reme «CTpoeHHe BeLeCTBay

XuMHYECKHE pPeakuumn

['omoreHHble U rereporeHHble peakiuu. CKOpOCTh peakuuu, ee
3aBUCHMOCTh OT Pa3jMyYHbIX (DAaKTOPOB: MPUPOJBI pEArupyrOIIUX
BEILIECTB, KOHLIEHTPALUN PEArupyroluX BEUIECTB, TEMIIEPATYpPHI,
TJTIONIaAN PEaKIIMOHHOMN

MMOBEPXHOCTH, HAJIMYMS KaTajin3aropa

LN

Ponpb katanuzaTopoB B pUpOe U MPOMBIIITIEHHOM
IIPOU3BOJICTBE.

OO6patuMocTh peakiuii. XuMHUECKOe PaBHOBECHE U €r0
CMEILEHUE TI0]T

JeCTBHEM pa3INyYHbIX (PaKTOPOB (KOHIIEHTpAIIHs peareHTOB WU
IIPOJYKTOB

peakuuu, 1aBieHue, TeMIeparypa) A CO3AaHUs ONTHUMAalIbHBIX
YCIOBUIIIPOTEKAHMSI XUMHUUECKHUX IIPOLIECCOB.

Pemrenne 3anad no reme «CKOpOCTh XMMUYECKUX PEAKIIUN U
00paTUMOCTh XUMUYECKHX PEAKIIHID»

Hucnepcusie cucreMsbl. [lonsTre o komonaax (3014, reiu).
Hctunnoie




pacTBOpHI

Peakuuu B pacTBOpax 3JIEKTPOJIUTOB

pH pactBopa kak mokasareib KHCIOTHOCTH cpefbl. [ maponm3
coJieit.
3HaquHe mz[ponma B 6I/IOHOFI/I'-I€CKI/IX O6M€HHLIX HpOLIGCC&X

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUU B IPUPOJIC,
IIPOU3BOJCTBEHHBIX ITPOLECCAX U JKUZHEACATEIbHOCTH
OpraHu3MoOB

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
IIPOU3BOJCTBEHHBIX ITPOLIECCAX U JKUZHEAEITEIbHOCTU
OpraHu3MoOB

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pP€aKknuun B Ipupoac,
MPOU3BOJACTBCHHBIX NPOHCCCAX U KUSHCACATCIILHOCTU
OpraHnu3MOB.

[ToBTOpeHMNE U 00600IIIEHNE TEMBI «XUMUYECKUE PEaAKIIHH

Kontponbnas padota Ne 2 1o Teme «XUMHUECKUE PEAKIIAN

BenrecrBa m MX ¢cBOMCTBA

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA ITPOCTHIX BEILIECTB
— METAJIOB
IJIaBHBIX HOATPVIIII L

OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC CBOMCTBA MTPOCTHIX BEIICCTB
— METaJUIOB
MMOOOYHBIX MOATPYIII (MeJb, JKeJe30)

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IIPOCTHIX BEILECTB -
HEMETAaJJIOB: BOJOPO/Ia, KHCIIOPO/Ia, TAJIOTEHOB, CEPbI, a30Ta,

docdopa,yriaepoia, KpeMHHS

Koppo3ust meTanioB: BUabl KOPPO3HH, CIIOCOOBI 3alTUTHI
METaJUIOB OT
KOppO3UH

DJEKTPOJIU3 PaCTBOPOB U PACILIABOB

DJIEeKTPOJIU3 PACTBOPOB U PACILIABOB

HpI/IMeHeHI/Ie OJICKTPOJIM3a B IPOMBIIIJIICHHOCTH.

[ToBTOpeHune u 06061IeHNE TeMbI « BemecTBa u nx cBoiicTBay

KonTponbHas padora Ne 3 o Teme «BetiecTBa 1 UX CBOICTBa»

XHMHUS H COBPEMEHHOEe 00111eCTBO

Hayunsie MeToAbl MO3HAHMS B XUMHUH. VICTOUHUKH XUMUYECKON
nHpopmanuu. [Tonck nHopmaluy 1Mo Ha3BaHUIM,
uaeHTHPHUKATOPaM,CTPYKTYpHBIM hopmyrnam. MoaenupoBaHue
XUMHUYECKUX TTPOLIECCOB U

SIBJICHUH, XUMUYECKHUI aHAJIU3 U CUHTE3 KaK METOJIbl HAyYHOTO
MO3HAHMUA. XUMHUS B MTOBCESIHEBHOM XU3HN. MOIOITHE W YHCTSIINE
cpenctBa. CpenctBabopsObI ¢ OBITOBEIMU HACEKOMBIMHU:
penesuieHThl, HCEeKTUIHIbI. CpecTBa JIMYHON TUTHEHBI 1
kocMeTuku. [IpaBuna 6e3onacHoii paboThI C €IKUMH, TOPIOYUMH U
TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMHH

e IS = B R = R S B

Xumus 1 310poBbe. JlekapcTBa, pepMeHThI, BATAMUHBI, TOPMOHBI,
MHUHEPAJIbHBIC BOABI. HpO6HeMBI, CBA3aHHBIC C IPUMCHCHUEM
JIEKapCTBEHHBIX ITPenapaToB. BpeaHble MPUBBIYKHU U (PAKTOPHI,
paspymiarniye 370poBbe (KypeHue, yrmoTpedieHne aaKorois,
Hapkomanus). ParmonanpHoe nutanue. [lumeBsie 700aBKH.
OCHOBBI ITUIIEBOH XUMHUU




XUMUA U CENTbCKOE X035UCTBO. MUHEpaIbHBIE U OPraHUYECKUE
ynoopeHusl.

CpenctBa 3alMThl pacTeHU. XUMUs U dHepreTuka. [Ipupoanbie
HMCTOYHHUKHU YTJIEBOIOPOI0B. [IprpoaHbIi 1 TONMyTHBIA HePTSIHOM
rasbl, X COCTaB U Ucnonb3oBanue. CocraB HEPTH U ee
nepepadotka. Hedrenpoaykrsr.

OxTanoBoe yncio 6en3uHa. OxpaHa OKpYKaroLIeH cpesl Ipu
HedrenepepabOTKE M TPAHCIIOPTHPOBKE HEPTEIPOTYKTOB.
AJbTepHATUBHBIEUCTOYHUKH SHEPTUU. XUMUS B CTPOUTEILCTBE.
ement. beton. [Togbop onTUMaIBHBIX CTPOUTEIHHBIX
MAaTEPHAJIOB B IPAKTUYECKOW IESITEIBHOCTH YEI0BEKa. XUMUS U
9KOJIOTHsI. XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIIei

cpens! u ero nocneactusa. Oxpana rugpocdepsl, MOYBHI,
atMocepsl, Gopsl U (ayHbl OT XUMHUECKOTO 3arps3HEHUS
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