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1. IJIAHUPYEMBIE PE3YJIbTATbI yuednoro kypca «MUP XUMHUMW»:

JIMYHOCTHBIE PE3YJIbTATBI:

B UEHHOCTHO-OPUEHTAIIMOHHON C®EPE — ocosHanue POCCUNCKOH TI'PaXKTAHCKON HMIAEHTHYHOCTH, MaTPUOTU3MA,
4YyBCTBA FOPJIOCTH 38 POCCHUICKYIO XMMHUYECKYIO HAYKY;

B TPYJOBOM C®EPE —20mogrnocms K OCO3HAaHHOMY BEIOOPY JajbHEHIIel 00pa3oBaTeIbHON TPaeKTOPUHU HIIM TPYIAOBOU
ZIeSITEIbHOCTH;

B MMO3HABATEJIBHOM (KOTHUTUBHOM, UHTEJJIEKTYAJIBHON) C®EPE — yMeHue YNpPaBisATh CBOCH MO3HABATEIBHON
ACATCIBbHOCTBIO, 2COMOBHOCMb U cnocobrnocms K O6paSOBaHI/I}O, B TOM YHCJIC CaMOOGpaSOBaHI/IIO, Ha NPOTAKECHUHN BCeH JKU3HH,
CO3HATEIbHOE OTHOIICHHE K HENPEPBIBHOMY OOPa30BaHUIO KaK YCJIOBHMIO YCHCIIHONH NMPO(ecCHOHAIBbHON M OOLIECTBEHHOM
JACATCIIPHOCTH

B C®EPE CBEPEXXEHWS 3JOPOBbS — npunamue u peaiuszayus NEHHOCTEH 340pOBOro u 0e3omacHOro obpasa >KH3HH,
Henpusimue BPEOHBIX MPUBBIYECK (KypeHHs, YINOTPEOIEeHUs alKoroijii, HApKOTUKOB) HAa OCHOBE 3HaHUII O CBoOIicTBax
HAapKOJIOTUYECKUX U HAPKOTHUECKHX BEIECTB.

METANPEIMETHBIE PE3YJIbTATbBI:

HUCIIOJIB30BAHHUC yMCHI/Iﬁ ¥ HaBBIKOB Pa3JIM4YHbIX BUIOB MO3HABATECILHON JASSITEILHOCTH, OPUMEHCHUEC OCHOBHBIX METOJIOB
IIO3HaHUuA (CI/ICTCMHO—HH(l)OpMaLIHOHHI:Iﬁ aHaJus, Ha6J'I}O,E[eHI/Ie, HU3MCEPEHUEC, NPOBCACHUC DSKCICPUMEHTA, MOACIUPOBAHUEC,
HuccieaoBaTeiibCKas ZLCFITCJ'II:HOCTI:) JJIL U3YUCHUS pas3IMYHbIX CTOPOH 0pr>1<a101.ueﬁ Z[eﬁCTBPITCJ'II:HOCTH;

BJIaACHHUE OCHOBHBIMH HHTCIIJICKTYyaJIbHBIMHU OIICpaIllUsAMMU: Q)opMmepOBKa THUIIOTE3bl, aHAJIM3 U CHHTE3, CPAaBHCHHUC U
CUCTEMaTHU3alus, 06001IeHHE U KOHKpETHU3alus, BBISIBJICHUEC IPUYIUHHO- CIIE€ACTBCHHBIX CBS3€H U MOUCK AaHaJIOroB,

Mo3HaHHE OOBEKTOB OKpY’KarwI1iiero Mmupa ot oburero quepes 0COOEHHOE K CAUHUYIHOMY,
YMEHHUE I€HEPUPOBATh UJAEHU U ONIPEACIIATE CPEACTBA, HEOOXOUMBIC JIJIsT UX pcannsanunu,
YMEHHUE ONPEACIIATH LEIN U 3ala4U ACATCIIbHOCTHU, BI:I6I/IpaTI> CpeaAcCTBa pcajrM3alry LUCJIU U IPUMCHATH UX Ha IPAKTUKE;

WCIHOJB30BAaHUE PA3JIMYHBIX MCTOYHUKOB [UIS IOJIYYCHHS XHMHUYECKOH HMH(OpMAIUH, IOHHUMAHHE 3aBHUCHMOCTH
cozepkaHus ¥ (HOPMBI ITPEICTaBICHNS HHPOPMAIIMK OT liesiell KOMMYHUKAIUH U aJpecara;

YMEHHE MPOAYKTUBHO OOIIAThCs M B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOH JEATEIBHOCTH, YYUTHIBATh MO3HIIMH
IPYTUX YYaCTHHKOB JeSATEIbHOCTH, () ()EKTUBHO pa3pemaTs KOH(IUKTHL;

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM P[H(i)OpMaLII/IOHHO—HOSHaBaTeJ’ILHOﬁ ACATCIBHOCTH, BKJIFOYasi yMCHUHE
OPUCHTUPOBATHECA B PA3JIMYHBIX HCTOYHHUKAX I/IH(bOpMaI_[I/II/I, KPUTHYICCKN OLUCHUBATh W HHTCPIPETHPOBATH I/IH(llopMaI_II/IIO,
IOoJIy9YaeMy1o U3 pa3JINYHbIX HCTOYHHUKOB;

YMEHHE HCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TexHoiorui (mamee - MKT) B pemrenun
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allHOHHBIX 3aJad C COONIOACHHEM TpeOOBaHUII JPrOHOMHUKH, TEXHUKH
06e3011aCHOCTH, TUHTHEHBI, PeCypcocOepeKeH s, IPABOBBIX M YTHYECKUX HOPM, HOPM HH(POPMAITUOHHOH 6€30IaCHOCTH;

BJIaJICHUE SA3BIKOBBIMU CPEJICTBAMH, B TOM YHCIIE M SI3BIKOM XHMHH - YMEHHE SICHO, JOIHYHO M TOYHO H3JIaraTh CBOIO
TOUKY 3PEHHsI, HCIIOIb30BaTh aJeKBaTHBIC SI3BIKOBEIC CPEICTBA, B TOM YHCJIC U CHMBOJIbHBIC (XUMUYECKHE 3HAKH, (HOpPMyYIIEI U
YpaBHEHHS).

B o6nactu IPEAMETHbBIX PE3YJbTATOB U3YUYEHUE YYEBHOI'O KYPCA «MUP XUMMN» npenocTaBisieT yIeHUKY

BO3MOXHOCTb Ha CTYIIEHU CPEAHETO o61iero 06pa3013a1—1m Hayyumuvcs Ha oazoeom Yypoene

B HEHHOCTHO-OPUEHTALIMOHHOMN C®EPE

aHAJIM3UPOBATh U OLICHUBATD IIOCIIEICTBHS IS OKPYKAIOIIeH cpe/bl OBITOBOI U IPOU3BOACTBEHHON JIEATEILHOCTU YEIOBEKA, CBI3AHHOU C
nepepaboTKOM BEIECTB;

B TPYJJOBOMN C®EPE
IPOBOAUTH XUMHYECKHUH OKCIEPUMEHT;
B IIO3HABATEJIbHOI C®EPE:
JaBaTh ONPEACIICHNUSA U3YYCHHBIM ITOHATUAM,

OINHUCHIBATh JEMOHCTPAIIMOHHBIE M CAaMOCTOSTEIIBHO IPOBEICHHBIC IKCIICPUMEHTHI, HCIONb3YS OISl 3TOTO ECTECTBEHHBINH (PYCCKHH,
POIHOMN) SA3BIK U A3bIK XHUMHH;

ONUCHIBATH U PA3/INIaTh U3YUCHHBIC KJIACChI HCOPTAHUYECCKUX U OPTaHUYICCKUX COCHKHGHHﬁ, XUMHUYICCKUE PCAKIINH,
KJ'IaCCI/I(i]I/IHI/IpOBaTL NU3Y4YCHHBIC 00BEKTHI U SIBJICHUA
Ha6J’IIOI[aTI: JAEMOHCTPUPYEMBIE U CAMOCTOATEIBHO ITPOBOAUMBIC OIIBITHI, XUMHUYECKHUEC PCAKIUH, IPOTCKAIONINE B IIPUPOJC U B GLITy;

JACIaTb BBIBOABI W YMO3AKIIOYEHHUS U3 HHGHIOHGHHP‘I, MU3YYCHHBIX XUMHYCCKUX 3&KOHOMepHOCTCﬁ, MIPOTrHO3MPOBATH CBOWCTBa
HEU3YUYCHHBIX BEIICCTB 10 aHAJIOT'UH CO CBOicTBaMH H3YYCHHBIX;

CTPYKTYPHPOBATh U3YUCHHBII MaTepHal,
HMHTEPIPETUPOBATh XUMUUCCKYIO HH(DOPMAIHIO, HOIYICHHYIO H3 APYTHX HCTOYHUKOB;
OIICHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1 - 4 IEpHONOB C HCIOIb30BaHHUEM JICKTPOHHBIX KOH(UTYpanuii aTOMOB;

MOIACIUPOBATH CTPOCHUE HpOCTCﬁHIPIX MOJICKYJI HCOPTraHUYICCKUX U OPTraHUIECKUX BEIIECTB, KPUCTAIIOB;



B C®EPE CBEPEKEHUS 310POBbI

—  OKa3bIBaTh NEPBYIO IIOMOIIb NP OTPABJICHHAX, 0XKOTaX M APYTHX TPaBMaXx, CBA3aHHBIX C BEIIECTBAMH H JIAOOPAaTOPHBIM 000PY/I0BAHHEM;
B pesyabTate u3yyeHns yuedHoro Kypca «MHp XuMHs» Ha YPOBHE CpeTHEero 06uiero 06pasosanms:
BbInycKHUK Ha 6230BOM YPOBHE HAyYHTCH:

—  pacKkpbIBaTh HA NpHUMeEpax POIb XUMUH B (POPMHPOBAHMH COBPEMEHHOH HAyYHOH KapTHHBI MHPAa U B IPAKTHYECKOH NESTEIBHOCTH

YeII0BEKa;
—  JIEMOHCTPHpPOBATh Ha IPHMEPAX B3aUMOCBS3b MEXKIY XUMHEH U APYTUMHU €CTECTBEHHBIMH HayKaMH;
—  pacKpbIBaTh Ha IPpUMEpax MOJIOKSHHUS TEOPHH XHMHIecKoro ctpoenus A.M. Bytieposa;

- IIOHUMAaTh (bPIBPI‘ICCKPIf;I CMBICIT Hepnonn‘{ecxoro 3aKOHa HI/I MenneneeBa U Ha €ro OCHOBE OOBSICHATh 3aBHCHMOCTH CBOWCTB
XUMHUYECCKHUX 3JIEMCHTOB U 06pa3OBaHHBIX HMH BEIIECTB OT JJIECKTPOHHOI'O CTPOCHHUS aTOMOB;

- 00BACHATH TIPUYNHBL MHOI‘OOGpaSHH BCIICCTB HA OCHOBEC OGI]_H/IX Hpe,E[CTaBJIeHI/Iﬁ 00 UX cocTaBe U CTPOCHHUH,

- MOPUMEHATEL IIpaBUjia CHUCTEMATHYECKOM Me)K,E[yHapOI[HOﬁ HOMCHKJIATYPbI KaK CpE€ACTBA Pa3IMUCHUSA U PIHGHTPI(IJHK&HPIH BCIIECTB 110 UX
COCTaBYy U CTPOCHUIO;

—  COCTaBIIITh MOJICKYJISIDHBIC U CTPYKTypHBIC (hHOPMYIbl OPTaHHMYECKHX BEHIECTB KaK HOCHTENeH MH(GOPMAIMU O CTPOCHUH BEIIECTBA, €rO
CBOICTBaX M NMPUHAJUIEKHOCTH K ONPEAEICHHOMY KJIACCy COEJMHEHMIA;

- XapaKTEepU30BaTh OPraHUYCCKUE BEIIECTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YyCTaHaBIMBATh NPUIUHHO-CIICACTBCHHBIC CBA3U MEKIY
JAaHHBIMH XapaKTECPUCTUKAMHU BEILICCTBA,

- MIPUBOANUTE IIPUMEPHI XUMHUYIECCKUX peaKHHﬁ, PaCcKphIBAIOIIUX XapaKTECPHBIC CBOWCTBA THITUYHBIX Hpe,E[CTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKUX
BCIICCTB C LCIbIO UX HI[CHTPI(i)HKaHPIH 1 00BsSICHEHHS 00J1aCTH TIPUMEHCHUSA

- MIPOTHO3UPOBATH BO3MOXKHOCTD MMPOTEKAHUSA XUMHICCKUX peaKI_II/If;I Ha OCHOBE 3HAHUI O TUTIAX XUMHUYECKON CBS3H B MOJIEKYJIaX p€arcHTOB
" uX peaKL[PIOHHOﬁ CHOC06HOCTI/I;

- HUCIOJIB30BaTh 3HAHUA O COCTAaBE, CTPOCHHUH MU XHUMHUYECCKHUX CBOMCTBaxX BCHICCTB JIA 0e301acHOro NOPpUMCHCHUA B HpaKTH‘{eCKOfI
ACATCIIBHOCTH

- NPUBOAUTE NPUMEPBI INPAKTHYECKOIO MCIOJIb30BAaHUA IMPOAYKTOB nepepa60TKH Heq)TH W OPpUPOAHOrO rasa, BbBICOKOMOJICKYJIAPHBIX
COeTMHEHUHN (HOJ’H/DTI/IJ'IGHa, CHUHTCTUYCCKOTO Kay4dyKa, all€cTaTHOTO BOHOKH&);

- NPOBOAUTL ONBITBI IO PacIliO3HAaBaHUIO OPraHUYECKUX BCIIECTB: TIIMLEPHHA, yKCyCHOﬁ KHUCJIOTBI, HETIPEACIbHBIX KUPOB, IJIIOKO3bI,
Kpaxmaina, 0CJIKOB — B COCTABE MUIIEBBIX TIPOAYKTOB U KOCMETUYCCKUX CPEIACTB,

—  BIIaJeTh NPABHJIAMH M IIPHEeMaMK 6e30MacHOM paboThl ¢ XMMUYECKUMH BEILIECTBAMHU U 1aOOPATOPHBIM 000PYI0BaHHEM;

—  YCTaHaBIIMBATh 3aBHCUMOCTb CKOPOCTH XHMHYECKON PEaKLUM M CMEIICHUS XMMUYECKOrO PAaBHOBECHS OT Pa3iNYHBIX (hAKTOPOB C LIEIBIO
OIpPE/CICHHUS ONTUMAIBHBIX YCIIOBHI IPOTEKAHHUSI XUMHYECKUX MPOLECCOB;

—  TIPUBOJMTH MPHMEPHI TUJPOIIH3A COJICH B TIOBCEIHEBHOM KM3HHU YEIIOBEKa;

—  TPUBOJMTH NMPHMEPHI OKUCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMH B MPUPOJE, MPOM3BOJICTBEHHBIX IIPOIECCaX M JKH3HEACATEIBHOCTH
OpraHU3MOB;

—  TIPUBOJMTH MPUMEPHI XUMUYECKHX PEAKIHil, PAaCKPBIBAIOMINX OOIIHE XUMHYECKHE CBOHCTBA MPOCTHIX BEIIECTB — METAILIOB U HEMETAJIIOB;

—  TPOBOAUTH PAcyeThl HAa HAXOXKICHUE MOJICKYIAPHON (DOPMyINBI yrIeBOJOpPOJA IO MPOIAYKTaM CrOPAHMS M IO €r0 OTHOCUTEIbHOMN
IUIOTHOCTH U MAacCOBBIM JOJISIM DJIEMEHTOB, BXOJSIIHX B €T0 COCTaB;

—  BIIaJeTh NpaBHIAMH GE30IIaCHOTO OOPAIICHNUS C CAKUMH, TOPIOYMMHU U TOKCHYHBIMH BEILIIECTBAMH, CPEACTBAMH OBITOBON XUMHH;

—  OCYIIECTBIISTh MOUCK XMMUYECKONH MH(POPMALMH 110 HAa3BaHHAM, HICHTH(HUKATOPAM, CTPYKTYPHBIM (JOPMYIIaM BEIIECTB;

—  KPUTHYECKHM OLICHHBaTh M HHTEPIPETUPOBATh XMMHYECKYI0 MH(MOPMALHMIO, COJACPIKAIIYIOCS B COOOLICHHAX CPEICTB MAacCOBOH

uadopmanyu, pecypcax VHTepHeTa, HayYHO-NOIYIAPHBIX CTaThsIX C TOYKH 3PEHHS ESCTECTBCHHO-HAYYHOH KOPPEKTHOCTU B ILEIIX
BBISIBJICHUS OIIHOOYHBIX CYXICHHI U (GOPMHUPOBAHUS COOCTBCHHOH IIO3UIINH;

- NPEACTABIIATE IIYTH PCLICHUA II00ATBHBIX np06neM, CTOAIUX MNEPEA YECTIOBEUECTBOM: DKOJIOIMYECKHUX, IHEPIETHYCCKUX, CBIPHEBBIX, U
POJIb XUMHHU B PEIICHUA DTUX npoGneM.

BbIl'lyCKHHK Ha 6a30BOM YPOBHE noyuum 603MOHCHOCMb HAYUUMbCA:
- Winrocmpupoeams Ha npumepax CmanoelerHue U 36011H0Yuto opeauuqecxoﬁ XUMUU KAK HAYKU HA pA3IUYHbIX UCMOpUYECKUX dmanax ee

paseumust;

- UCNONB306ANb MEMOObl HAY4YHO20 NO3HAHUS NPpU 6bINOJIHEHUU NPOEKmoe U yU€6HO-MCCﬂ€()O@(1m€/leKMX 3a0ay no Uusyuenuio ceoﬁcme,
cnoco6o6 nOJyYerus U padcno3Haearus opeaHudecKux sewjecms,

—  0bvacHAmb npupody u cnocobvl 06pPaA306aHUs XUMUYECKOU CBA3U. KOBAIEHMHOU (NOJIAPHOU, HENONAPHONW), UOHHOU, MemAanludecKoll,
6000POOHOI — C Yebl0 ONpedeieHsl XUMUYECKOU aKMUSHOCIU 8euecs;

- YCMAarAasaIueams ceHemu4ecKyio Ce:13b Meoic’()y Klaccamu opeanuveckKux eewjecme onst 06ocHo8aHUS npuuuunuaﬂbuozi B03MOINCHOCIMU
NOJIy4erusl opeanudeckKux COeOUHEeHUTl 3a0aHHO20 COCMABA U CmMpoeHnus,

—  YCMAaHasIueamv G3auUMOCEA3U MeHcOy pakmamu u meopuetl, NPUYUHOU U CIEOCMBUeM NpU aHAIu3e NPOOIeMHbIX Cumyayui u
060CHOBAHUU NPUHUMAEMBIX PeUeHUll Ha OCHOBE XUMUYECKUX SHAHUIL.

2. COAEP)KAHUE YYEBHOI'O KYPCA «MUP XUMHUN»



10 KJIACC
MHAP OPTAHAYECKOW XUMHM.

BBEJEHME (1 4)
MGTO,E[LI HAY4YHOI'O ITO3HAHUS. HaGHIOHeHI/IC, MIPEATIOIOKECHUE, TUIIOTE3A. ITouck BaKOHOMCpHOCTefI. Hay‘IHLIﬁ OKCIIEPUMEHT. BLIBO,E[.
JlemoHcTpauum.

BuneodparMenTsl, cnaiianpl ¢ H300paXKeHUIMI XUMHIECKON 1a00paToOpHH, IPOBEACHUS XUMUIECKOTO YKCIIEPUMEHTA.
TEMA 1. TEOPHSI CTPOEHUSI OPTAHUYECKHAX COEJIMHEHMI (4 1)

Teopus cTpoeHHsI OpraHUYECKUX coeauHeHuil. [Ipenmer opranudeckoit XuMuu. MecTo U 3HaUeHHEe OPraHUIECKON XHMHU B CUCTEME
€CTECTBEHHBIX HayK. BanentHocTs. Xumudeckoe ctpoerue. OCHOBHBIC IOIOXKCHHS TEOPHH CTPOCHHS OPTaHUIECKUX COSIUHEHHH. Yenepoonuiii
cKenlem opeanuyeckoll moaexyavl. Kpamnocms xumuueckou céasu. VI3oMepust 1 U30Mephbl.

JleMoHcTpanmu.

ITnaBneHue, oOyrianBaHKUE ¥ TOPEHUE OPTAHMYECKHX BEIIICCTB.

Mopenu MOJEKYI PeACTaBUTENCH Pa3IHIHBIX KJIACCOB OPIaHUYECKUX COSTHHECHHH.
JlaGopaTopHbIe ONBITHI.

1. OnpeneneHue HIEMEHTHOTO COCTaBa OPTAHMIECKUX COCAUHEHUMH.

2. MzrotoBnenue Mojenei MOIEKyI OPraHHIECKUX COCTUHCHUMH.
TEMA 2. YIJIEBOAOPO/IbI U UX NPUPOIHBIE UICTOUYHUKHU (17 4)

AJIKaHBI. HpPIpOHHLIﬁ Ta3, €ro COCTaB U NMPUMEHECHUE KaK NCTOYHHUKA DHEPIUH U XUMHUYECKOT'O ChIPbS.

I"omonornueckuit psij NpenebHbIX YIIIEBOAOPOAOB. M30MepHs 1 HOMEHKIIATypa aJIkaHOB. MeTaH U 3TaH KaK MPEACTaBUTEIN AJIKaHOB.
CaoiicTBa (ropeHue, peakiuy 3aMeLeHus, TPOoIu3, AeruapupoBaunue). [lpumenenune. Kpexune u uzomepuzayus aikanos. AIKuibHble paouKabl.
Mexanusm c60600HO padUKAILHO20 2a102eHUPOBAHUS ATKAHOS.

AJIKeHbI. DTHIICH KaK MPEACTaBUTENb ankeHoB. [Tomydenne STuiIeHa B IPOMBIIUICHHOCTH (IETUAPHPOBAHHE 3TaHa) U B JIaOOpaTOpHn
(meruppatanus 3tanomna). CBoiicTBa (ropeHue, OpoMHpOBaHKe, THAPATALHS, OJMMEPH3aLus, OKHCIeHHe pacTBopoM KMm04) u nprmMeHeHue
stunena. [omustunen. /Iponunen. Cmepeopezynspuocme noaumepa. OCHOBHBIE TOHATHSA XMMUH BBICOKOMOJIEKYJISIPHBIX COeIMHEHU. Peakiun
HOJIMMEPH3aLHH.

Juenbl. byraguen u u30mnpeH Kak NpeACTaBUTENN JUEHOB. Peakuu IpHCOSINHEHHS ¢ yJaCTHEM CONPSDKCHHBIX THEHOB (OpOoMUpOBaHUE,
TIONMUMEPH3AIHS, 2uUOpo2aio2eHuposanie, 2uopuposanie). HaTypabHbIil 1 CHHTETHUCCKUI Kaydyku. Pe3una.

AJIKHHBI. ALICTHIICH KaK MPEACTaBUTENb AIKMHOB. [lomydeHne aneTnieHa KapOuIHbIM 1 METaHOBBIM criocobamu. [loyuenue kapbuoa
xanvyus. CBOHCTBa (TOpeHue, OpOMUPOBAHHE, THAPATALs, TPHMEPH3ANs) U IPUMCHCHHUE alleTHICHA.

Apenbl. ben3on kak npencraButens apeHoB. Cogpemennvie npedcmasienusi o cmpoernuu denzona. CBoiicTBa OeH3ona (ropeHue,
HHUTpOBaHHE, OPOMUPOBAHKE) U €r0 MPUMEHEHHE.

Hedtb u ciocodb! ee nepepadorku. Coctas HedTu. IlepepaboTka HehTH: eperoHKa U KpeKHHT. Pugopmune Hu3KOCOPMHbIX
Heghmenpodykmos. Tlonsmue 06 OKMAHO8OM YucJe.

JlemoncTpauum.

T'openne MeTaHa, 3TUIICHA, allCTHIICHA.

OrHOlICHHE METaHa, STHJICHA, alleTHICHA U OCH30J1a K pacTBOpaM IepMaHraHaTa Kaians 1 OpOMHOM BOZE.
TMonmy4enne 3TniieHa peakiel eruapaTaliy STaHONA, alleTHIICHA - THAPOIN30M KapOuaa KajbIus.
PasnoxeHue KaydyKa IPH HarpeBaHWH, UCIBITAHNE IPOAYKTOB PAa3JIOKEHUS Ha HEIPEACILHOCTS.
Konnekius 06pa3uoB HedTH 1 HEPTEIPOIYKTOB.

JlaGopaTopHbIe ONBITHI.

3. O6napyKeHHe HepeaeIbHbIX COSAHHEHHH B )KHIKUX HePTEIPOTYKTaX.

4. [TonyyeHue 1 CBONCTBA allETUIICHA.

5. OzHakomieHHe ¢ Komekiuel «HedTs 1 mpoayKTs! ee nepepaboTKm.
TEMA 3. KUCJIOPOICOJAEPJKALIME OPTAHUYECKUE COEJUHEHMS (14 1)

CnupTbl. MeTaHOI U 9TaHOI KaK MPeJCTaBUTENH IPEACIbHBIX OMHOATOMHBIX CIIPTOB. CBOHCTBA 3TaHONA (TOPEHHUE, OKHUCICHHE B
anpjerun, aeruaparanus). [lomyuenue (6poowcenuem enoko3vl U THAPATALEEH dTHICHA) H IPUMEHEHHE YTaHOIA. DTUIICHIIINKOIb. [ ITHIieprH KaKk
elIe OIMH MPEeICTaBUTENIhb MHOTOATOMHBIX CIIHPTOB. KadecTBeHHas peakius Ha MHOTOATOMHBIC CITHPTHL.

DeHo. Honyqe}me d)eHona N3 KaMCHHOT'O YTJIA. Kamennsrit YroJib 4 €ro UCI0JIb30BaHuEC. KoxcoBanne kaMeHHOTO yris, Ba)KHEHTITNE
IPOAYKTBI KOKCOXUMHUYECKOI'O IIPOU3BOACTBA.

B3auMHoOe BIHsIHHE aTOMOB B MOJIeKyIie (eHouna (B3auMoeiicTBre ¢ GpOMHOI BOIOM U ruApoKcHIoM HaTpus). [lonydenue u npuMeHeHne
(enona.

Anbaernanl. DopManabaerus 1 aneTanbAeTH KaKk IPeCTaBUTeIN alnbAeruaoB. [lonamue o kemonax. CBOHCTBA (PeaKIHsl OKUCICHHS B
KHCIIOTY ¥ BOCCTAHOBIICHHS B CITUPT, PEaKIHs OIUKOHICHCANH (opManbaeruaa ¢ Gpenonaom). [lomydenne (OKuCICHHEM CIUPTOB) U
npUMeHeHHe (hopMaibaeruia u aneranbaeruaa. deHonodopmalbaeruaHbIe INIACTMACCHL. TepMOnIacmuyHOCG U MEpMOpPeaKmusHOCHb.



KapOoHoBbIe KHCI0TBI. YKCYCHAsl KMCJIOTa KaK NPEACTaBUTENb MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. CBOHCTBA YKCYCHOM
KHCIIOTHI (B3aHMOJICHCTBHE C METaJUIAMH, OKCHAaMU METAJIOB, THAPOKCUAAMH METAJUIOB H COILSIMU; peakius dTepuduxanuu). [IpumeneHne
YKCYCHOM KHCIIOTBI.

Caoxnble 3¢pupbl 1 KUPbI. CI0XHBIE 3DUPBI KaK IPOTYKTHI B3aHMOJICHCTBIS KUCIIOT CO CITUPTaMU. 3HAYEHHUE CIIOKHBIX 3(QUPOB B
HPHUPOJIE ¥ )KM3HU YEeJIOBEKa.

Omoenvhbie npe()cmaeumeﬂu KUCTIOM UHO20 CMPOCHUs. 0JleUHoe6ds, TUHOIeeds, TUHOIeHoeas, dKpUioeads, waeejesds, OeH30UHa.

JKups! kak ci10xKHbIC S3QHPBI MIMIEPHHA U XKUPHBIX KAPOOHOBBIX KHUCIIOT. PacTHTENbHbIE U )KHBOTHBIC XKUPBI, UX COCTaB. I naponu3 uim
ombuIeHHe XKUPOB. Mbmta. Cunmemuyeckue moroupue cpeocmsa (CMC). Ilpumenenne xupos. 3amena scupos 6 mexnuke HeNUWesbiM ColpbeM.

Yraesoasl. [Tonsatue 06 yrneponax. I'roko3a kak npecTaBuTelIb MOHOCaXxapHuaoB. I1oHATHE 0 ABOHCTBEHHO (yHKIMN OPraHMYECKOTo
COEJIMHEHHS Ha IPHMEPE CBOMCTB IVIIOKO3bI KaK ajbJeru/ia ¥ MHOTOATOMHOTO CIIMPTA - albJETUI0CIUPTa. bposkeHue rtoKko3bl. 3Ha4eHUE U
HpUMEHEHHE TII0K03bl. PPYKmo3a Kax uzomep 21oKo3bl.

Caxaposa KaK OpeaCTaBUTEIb AUCAXapHua0B. Hp0u3eodcmeo caxapa.

KanMa.]'l H IeJUII0JI03A KaK NPEACTAaBUTEIN ITOJIUCaXapua0B. CpaBHeHPIC HX CBOMCTB U OMOJIOrHYECKas POJb. HpHMCHeHHC OTHUX
ToJimcaxapuaoB.

JlemoHncTpauuu

OKHCIICHHE CIIUPTA B AJIBJICTUA.

KauecTBeHHBIE PEaKI[MU HA MHOIOATOMHBIE CIIUPTHI.

Komnexmust «KameHHBIH yromby.

Konnekiys npogyKToB KOKCOXMMHYECKOTO TPOU3BOICTBA.
PacTBOpHMOCTB (peHONA B BOZIE IIPU OOBIYHOM TEMIEpaType U NPH HarpEBaHHH.
KauecTBeHnble peakiuy Ha (eHOIL.

Peakius cepeOpsiHOTO 3epKaja anbAeruoB U ITIOKO3bL.
OxucIeHe aNnbAeTHIOB U ITIOKO35I B KUCIOTY € IIOMOIIBI0 Tuapokcuaa Menu (1I).
KauecTBeHHas peakiusa Ha Kpaxmall.

Komnekmus 2¢upHBIX Macen.

Konnekiys nnactMace ¥ M3A€IHI U3 HUX.

Komnnekiys MCKyCCTBEHHBIX BOJIOKOH M M3/ICNIUIA M3 HUX.
JlaGopaTopHbIe ONBITHI.

6. CBoiicTBa 3TUJIOBOIO CIUPTA.

7. CBoiicTBa ITHLIEPUHA.

8. CpoiicTBa opmanbaeruaa.

9. CBOMCTBa YKCYCHOH KHCIIOTEL.

10. CBoiicTBa JKHPOB.

11. CpaBHEHHE CBOWCTB PaCTBOPOB MbljIa M CTUPAILHOTO MOPOLIKA.
12. CBoiicTBa IIIIOKO3BL.

13. CoiicTBa Kpaxmaa.
TEMA 4. A3OTCOAEPKAIIME OPTAHUYECKHAE COEIUHEHMS (12 4)

AMMHBI. MeTHIaMKH KaK NPeJCTaBUTENb ani(aTHIeCKHX aMUHOB U aHWIIMH - KaK apoMaTHiecKuX. OCHOBHOCTb aMHHOB B CDaBHEHHH C
OCHOBHBIMH CBOICTBaMU aMMHaKa. AHUJIMH ¥ €T0 CBOIICTBa (B3aUMOJEHCTBHE C COJITHON KHUCIOTOU U OpOMHOI! BOZIOH). B3aummnoe gusnue
amomo8 8 MONEKYIax Op2aHu4ecKux coeounenuil na npumepe anununa. Ilomydenue anununa o peaknuu H. H. 3unnna. [IpumeHeHne aHuIHHA.

AMUHOKHUCIOTHIL. [JIMIMH ¥ allaHWH KaK MPEeCTABUTENH IPUPOIHBIX aMHUHOKHCIIOT. CBOWCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX
OpraHHYeCKHX COCIAMHCHUH (B3aMMOJIEHCTBHE C LIETOYaMH H KHCIIOTaMHu ). Ocobennocmu Ouccoyuayuu AMUHOKUCTIONM 8 600HbIX PACMEOPAX.
Bunonspuvie uonvi. O6pa3oBaHue MONHIENTHAOB. AMHHOKAIIPOHOBAsI KHCIIOTA KaK MPEACTABUTEIb CHHTETHYECKUX aMUHOKUCIOT. [ToHsTre 0
CHHTETHYECKUX BOJIOKHAX Ha MPUMepe KanpoHa. AMUHOKUCIOmbl 8 npupode, ux buoaocuyeckas poiv. Hesamenumvle amunoxuciomoi.

Beaxn. benku kak nomunentuasl. CTpykTypa 0enKkoBbIX MoJieKy1. CBOKWCTBa GEIKOB (TOpEHUE, THAPOIIH3, IBETHBIC PEAKLIIH).
Buonornueckas poib Genkos.

HyxkienHoBble KHCI0ThI. HyknenHOBBIC KHUCTOTH Kak nonuHykineotunst. Ctpoenne nykneoruna. PHK u JHK B cpaBrennu. Hx pons B
XpaHEeHUH U Ilepeiaue HacleCTBeHHON nHdopMaruu. [lousamue o 2eHHOl uHdICeHepul 1 OUOMEXHONO0UU.

Tenemuueckas c6s13b MedHcOy KIACCAMU opeanuieckux coeournenutl. IIOHsITHE O TEHETHYECKOW CBSA3H M TeHETHYECKUX Psaax.
JleMoHcTpanmu.

BsaumopeiicTBre aMMuaka 1 aHWINHA C COJITHOM KUCIIOTOM.

Peaxius anunHa ¢ OpoMHON BOIOH.

JlokazaTenbCcTBO HAMUIHS (PyHKIIMOHANBHBIX TPYIII B PACTBOPAX aMHHOKHCIIOT.

PacTBOpeHue u ocaxieHue OENKoB.

IIBeTHBIC peaknuy OEIKOB.

I"openue NTUYbEro nepa 1 MEPCTIHOH HUTH.



Monens monexynsl JTHK.

Tlepexonpr:

9TaHOI — 3THJIEH — ATHICHIIMKOIb — JTHICHrIuKomsAT Menu (11);
3TAHOJ — 3TaHaJlb — JTAHOBAs KHUCIIOTA.

JlaGopaTopHbIe ONBITHI.

14. CpoiicTBa G€IKOB.

MpakTuyeckas padora Ne 1. Penrenne sKcrepuMeHTAIbHbIX 3a/1a4 0 HACHTH(GHKAIINE OPTaHUIECKUX COCIUHCHHI.
TEMA S. XuMUs ¥ )KU3Hb (10 1)

InacTMacchbl 1 BOJIOKHA. HOJ’II/IMepH3aHI/I${ U TIOJIMKOH/ICHCALIUS KaK CITOCOOBI TIOJTy4Y€HHUA CUHTETHYCCKHUX BBICOKOMOJIEKYJIAPHBIX
COCIIMHEHUIA. Hony'{efme HCKYCCTBEHHBIX BLICOKOMOJICKYJISIPHBIX COCTMHEHUI XMMUYECKOI Moz[n(i)m(auueﬁ TIPUPOJAHBIX TTOJIMMEPOB. CTpOCHHe
IOJIMMEPOB: HHHeI;'IHOC, TIPOCTPAHCTBEHHOE, CETYATOC.

IlonsiTue 0 mIacTmaccax. TepMOHJ’IaCTI/I‘IHBIC 1 TEPMOPCAKTUBHBIC ITOJITMMEPHI. OTHGJ’ILHLIC OPEeACTABUTEIIN CUHTETUYCCKUX U
HUCKYCCTBEHHBIX ITOJIMMEPOB: d)CHOHO(bOpMaHLHeFMHHBIC CMOJIBI, TOJIMBUHUIIXJIOPUN, TCq)J'IOH, LEIUTYJIONU .

IMonsiTHe 0 XUMUYECKHX BOIOKHAX. HaTypanbHble, CHHTETHUECKHE U HCKYCCTBCHHBIE BONOKHA. Kitaccuukanust 1 oTaeIbHbIe
MIPEe/ICTaBUTENIN XUMUYCCKUX BOJIOKOH: alleTaTHOE (TPHALICTATHEIH MISIK) U 8UCKO3HOE, GUHUIXIOPUOHbLE (XTI0PUH), NOTUHUMPUTLHYIE (HUMPOH),
NOIUAMUOHbBIE (KANPOH, HAUIOH), NOIUIPUPHDbIe (1a8CaH,).

®epmenThI. DepMeHTHI Kak OHOTOrHYECKHE KaTalu3aTopbl 0enkoBoit pupopl. Ilonstre o pH cpenpl. OcoOeHHOCTH CTPOSHUSI i CBOWCTB
(ceneKTHBHOCTB U 3((EKTUBHOCTB, 3aBUCUMOCTB JCHCTBHS OT TeMneparypsl 1 pH cpensl pacTBopa) (hepMEHTOB 10 CPaBHEHHIO C
HEOpraHMYeCKHUMH KaTau3atopamu. Poib GepMEeHTOB B KU3HEAEATEILHOCTH XKHBBIX OPTaHU3MOB M TIPOU3BOJICTBE.

Burtamunsl. [Tonstue o BuTamuHax. Buabl BATAMHHHOW HEJIOCTATOYHOCTH. Knaccnd)m(aum BuTaMuHOB. Butamuu C kak TIpEeACTaBUTEIb
BOIOPACTBOPUMBIX BUTAMHHOB U BUTAMUH A xak NPEACTABUTENDb X KUPOPACTBOPUMBIX BUTAMHUHOB.

Topmownsl. [TonsTHE 0 TOPMOHAX KaK OMOIOTHYECKH aKTHBHBIX BEIIECTBAX, BHIMONHSIONINX YHIOKPUHHYIO PETYIIAIHIO
JKU3HEAESATSIBHOCTY OPTaHI3MOB. Baxknelrie cBoiicTBa TOPMOHOB: BEICOKAs (PU3HOIOTHYIECKAsk aKTUBHOCTD, JUCTAHIIHOHHOE JCHCTBHE,
ObICcTpOE pa3pymieHHe B TKaHAX. OTAeIbHbIC IPEICTaBUTEIN TOPMOHOB: HHCYIINH H agpeHanut. [Ipodunaktuka caxapHoro quabera. [lonamue o
CMEPOUOHBIX 20PMOHAX HA NPUMEPe NOT0BIX 20PMOHOS.

JlexapcrBa. JlekapcTBeHHass XUMHS: OT ITPOXHMMHH M (papMaKOTepariu 10 XMMHOTEPANui. AHTHOMOTHKY U ANCOAKTEPHO3.
HapkoTnueckue Bemectsa. Hapkomanusi, 60ps0a ¢ Heil i pouiakTrka.

Pemenue 3aga4 no opraﬂnqeckoﬁ xuMuH. Penienne 3a1ay Ha BBIBOJ q)OpMyJ'ILI OPraHu4Y€CKUX BCLIECTB 110 NIPOAYKTAM CropaHus U
MacCCOBBIM OOJISIM 3JIEMEHTOB.

JleMoHCcTpanmu.

Konnekius nnactMace, CHHTETUYECKMX BOJIOKOH U U3/IEIMI U3 HUX.

Pa3znoxxenue nepokcuaa BOAOPOAA € IIOMOIIBIO IPUPOAHBIX 0OBEKTOB, COAESPIKAIMUX KaTana3sy (ChIpoe MsICo, ChIpOil KapToders).
Komnexmuss CMC, conepaxanux >H3UMEL Mcnbrtanue cpensl pactBopa CMC HHIUKATOPHOH OyMaroi.

Konnekiys BUTaMUHHBIX IIPENapaToB.

HcnsITanne cpensl pacTBOpa aCKOPOMHOBOM KHUCIOTHI HHANKATOPHOU OyMaroii.

VcnibiTaHne anTeYHOro Mpernapara HHCYJINHA Ha OEIIOK.

JlaGopaTopHbIe ONBITHI.

15. 3HaKOMCTBO ¢ 0Opa3LaMH INIACTMACC, BOJIOKOH H Kay4yKOB.

IIpakTnyeckas padora Ne 2. Pacrio3HaBaHUE IJ1IaCTMACC U BOJIOKOH.

TEMA 6: OBOBLLIEHUE U CHCTEMATHU3ALMSI 3SHAHUM 10 OPTAHUYECKOW XUMHUM (10 YACOB)

Teopusi cTPOEHHSI OPrAHUYECKHX COeTHHEHUIi: TOMOIOTHUECKHUE PSIIBL, TOMOIOTHS; H30MEPhI, H30MepHs (CTPYKTypHAs U
MIPOCTPAHCTBEHHAS).

BzanMHOe BIHsSHUE aTOMOB B MOJIEKyJIax. THITBI CBsI3ell B MOJIEKYJIaX OPraHMYECKHX BellecTB. [ mOpuan3ais aToMHbIX opOuTamneit
yrinepona. Paguxan. ®yHkmoHanbHas rpymnmna

Kaaccnpukanus 1 HOMEHKIaTypa oprannyeckux seulects. Kinaccnpukannus XuMHYECKHX peaklyii B OPraHn4ecKoil XuMuu

XapakTepHble XHMHYeCKHe CBOHCTBA YIJIeBOJOPOIOB: aJKAaHOB, UKJIOAIKAaHOB, aJIKEHOB, IUEHOB, AJIKNHOB, apOMaTHYECKHX
yriieBogopoaoB (6eH3ona u Tomyona) OCHOBHBIE CIOCOOBI MOMYYCHHUsI YIIIEBOAOPOIOB (B JadopaTopun) IIpupoaHbie HCTOYHHKU
YTJIEBOJOPOIOB, HX TepepaboTKa.

XapakTepHble XHMHYeCKHe CBOHCTBA U CIIOCOObI MOIy4eHHsI KHCJI0POICOAePKAIMX OPraHHYeCKHX coelMHeH ii. XapaKkTepHble
XUMHYECKHE CBOMCTBA NMPE/CIbHBIX OIHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB, (PEHOINA, aNbJETHIIOB, IPEACITBHBIX KapOOHOBBIX KHCIIOT,
CIIOXKHBIX 3()HpoB. bronornyeckn BaxkHbIe BEIIECTBA: KUPBI, OCIIKH, YIIeBOIbI (MOHOCAXapUIbI, IUCaXapuibl, omcaxapuisl) OCHOBHbIE
CIIOCOOBI TTOJTY4eHHs KUCIOPOACOIEPKAIINX COSAMHEHMIT (B TabopaTopu)

XapaKTepnble XHMHYECKHE CBOIiCTBA a30TCOACPKAIUX OPraHUIECKUX CcOeIMHEeHM i : aMUHOB ¥ aMUHOKHUCIIOT

B3aunmocssizb Yri1eBo10poA0B U KHCJI0POAOCOACPKAIIUX OPraHUYEeCKUX CcoeTUHEeHMId.



Peakuuu, TIOATBEPKAAOIIUE B3aUMOCBA3b OPraHU4CCKUX COCTMHCHUIA. HpH'-IPIHHO-CJ'IeZ[CTBeHHaﬂ CBA3b U 3aBUCUMOCTb MEXKIY
COCTaBOM, CTPOCHHUEM U CBOWICTBAMU BEIIECTBA.

KonrponbHas pabora Ne3: UTorosasi KOHTpoJibHasi paéoTa o OpraHu4ecKoi XuMHHU

11 KJIACC
MUP OBIIEN 1 HEOPTAHUYECKOM XUMUH

TEMA 1. IIEPUOAUYECKHUI 3AKOH 1 CTPOEHHUE ATOMA (6 4)

Otkperrue JI. M. MenneneeBeim Ilepuopmdeckoro 3akona. [lepBble MONBITKH KiIacCH(HKAIUM XMMHYECKHX JIIEMEHTOB. Bakueiimme
MOHATHA XMMHH: aTOM, OTHOCHTENbHas aTOMHas M MonekymspHas Maccel. Otkpeitme JI. 1. MengeneeBsiM Ilepnopnueckoro 3akoHa.
Iepuoanueckuii 3akoH B popmyauposke /1. Y. Menneneesa.

Mepnognueckas cucrema JI. W. MengeneeBa. Ilepuommueckas cuctema JI. M. MenpeneeBa kak rpadmdeckoe OTOOpaxeHHE
Iepuoanueckoro 3axoHa. Pasmmunsle BapuanTel Ilepmommdeckoit cuctemsl. Ilepmonas! u Tpynmsl. 3HAaueHHE NEPHOJHYECKOTO 3aKOHA U
Ilepuoanueckoit cUCTEMBI.

CtpoeHune aTtoma. AToM - cioXHas 4dactuua. OmKpelmue 21eMEeHMAPHbIX 4Acmuy U CMpoeHus amomd. SIApo artoma: NMpPOTOHBI U
HeUTpoHsl. M3otombl. M30monst 6000poda. DNeKTPOHbBL. DNIEKTPOHHAsT 000IOYKA. DHEpreTHYecKHil ypoBeHb. OpOuTanu: s-opOHTamu U p-
opburtanu, d-op6umanu. PacrpenencHue >I€KTPOHOB IO SHEPreTHYECKUM YPOBHSIM U OpOMTANSIM. DIEKTPOHHBIE KOH(UIYpallMd aTOMOB
XMMHYECKHX DJIEMEHTOB. BaeHTHEIE BO3MOJKHOCTH aTOMOB XUMHUYECKHX dIEMEHTOB.

l'[epno;mqeclmifl 3aKOH U CTpoeHHe aToMa. COBpeMeHHOC TIOHATHUE XHUMHYECKOIo DJJIEMECHTA. COBpeMeHHaﬂ (bOpMyJ'IHpOBKa
HepI/IOZlH'-ICCKOFO 3aKoHa. prmﬂa NEPUOANYHOCTH B UBMECHCHU N CBOICTB XUMHUYECKUX 3JIEMEHTOB. OCOOCHHOCTH 3aI0JIHEHHS OHEPIreTUICCKUX
ypOBHeﬁ B DJICKTPOHHBIX 000JI04KaX aTOMOB NEPEXOAHBIX JJIEMECHTOB. SHSKTPOHHBIC CceMeicTBa 3JIEMEHTOB: S-3JICMEHTHI U P-2JIEMEHTBHI; d-
aJ1emMenmal HﬁB}l@M@Hmbl.

JleMoHcTpanmu.

Pazmunsie dopmsel [epuoamdeckoii cuctems! J1. 1. Menneneesa.
TEMA 2. CTPOEHUE BELIECTBA (18 4)

KoBanentHass xumuyeckasi cBsi3b. [IOHATHE O KOBAJICHTHOW CBSI3U. OGmas{ DJIEKTPOHHAsA TI1apa. KpaTHOCTL KOBAJICHTHOW CBSI3U.
BHCKTPOOTPI/ILIB.TGHLHOCTL. HepCKpLIBaHI/IC DJIEKTPOHHBIX 0p6uTaﬂeﬁ. o- u m-cBsi3u. KoBajneHTHas nosipHass U KOBAJICHTHAsT HEMNOJISIpHAs
xumudeckue cBsi3n. OOMEHHBIN u HOHOpHO-aKHCHTOpHLIf/‘I MCXaHU3MBI 06pa301za}ms[ KOBAJICHTHOU CBSI3H. BCI]_[GCTBa MOJICKYJIIPHOIO H
HEMOJICKYJSIPHOI'O CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsT BEIIECTB MOJICKYIIIPHOTO CTPOCHHUS.

Honnasi xumuueckas cBsi3b. Katnonsl u anuonsl. MloHHas cBsi3b M ee cBoiicTBa. VIOHHAs CBsI3p Kak KpaiHUi ciiydail KOBaJeHTHOM
TIOJSIPHO# CBsI3U. DopmynvHas edunuya seujecmea. OMHOCUMENLHOCMb OeNleHUsI XUMUYECKUX C853ell HA MUnbl.

Meramndeckasi XuMH4eckasi cBs3b. OOmue (u3Myeckue CBONHCTBA METANIOB. 3a6UCUMOCMb SNEKMPONPOSOOHOCU MEMAnios om
memnepamypul. Crutasbl. YepHvle u yeemmubvle cniasbl.

ArperaTHble COCTOSIHHS BemiecTBa. ['a3pl. 3axoH ABoraapo ais ra3oB. MoMsIpHEI 00beM ra3000pa3HbIX BEIIECTB (IPH H. Y. ). XKUIKOCTH.

Bosnopoanasi xuMu4eckasi cBsi3b. BomoponHas CBs3b Kak OCOOBIH Cllydail MEKMOJEKYIIPHOTO B3aMMOACHCTBHSA. MexaHU3M ee
00pa3oBaHus U BIMSHHE HAa CBOMCTBA BEIIECTB (HA MpUMeEpE BOABI). Mcnonvsosanue 600bl 6 Obimy u Ha npouzsoocmee. Buympumonexynaphas
8000POOHASL C8513b U ee OUONOUYECKAs POIlb.

Tunel KpUCTAIHYECKHX pemeToK. Kpucramimueckas pemierka. MloHHbIe, METaIIMUECKHE, ATOMHBIC H MOJICKYJIAPHBIE KPUCTAITHYECKHUE
pereTku. Amotpomnus. AMOp(HbIE BEIECTBA, UX OMAUUUMETbHbIE CEOUCTEA.

Yucroie BeleCcTBa CMECH. CMecu U XUMHYECKHE COCOVHCHUA. T'omorennrpie u TETEPOr€HHBIC CMECH. MaccoBast u oObeMHast 011
KOMIIOHEHTOB B cMecH. MaccoBast J0JIA HpPIMCCeI)‘I. Pemenne 3aJav Ha MacCOBYIO IOJIIO HpPIMCCeI)‘I. Kfmccu(puxauuﬂ eewecme no cmeneHu ux
yucmomal.

Jucnepcuble cucrembl. Ilonstue mucnepcHoit cucteMsl. [lucmepcHas (asa u aucHepcHoHHas cpefa. Kmaccumduxarus IUCTIEPCHBIX
cucteM. Konnououvie oucnepcruie cucmemsl. 30au u eenu. 3Havenue OUCNEPCHBIX CUCTEM 8 NPUPOOe U JCUSHU 4eTI06EKA.

JlemoHcTpauum.

Mogpenb KpUCTAINIECKON PEIICTKH XJIOPHUAA HATPHUL.

O0pa3Lbl MUHEPAJIOB ¢ MOHHON KPUCTAJUTMYECKOH PEIETKON: KalbLUTa, FAJINTa.

Mozpenu KpHCTANINYECKUX PEIIETOK «CyXOro Jbaay (MM Hoaa), anMasa, rpaduTa (WIH KBapLa).
Mozens MOISIPHOTO 00BEMa ra30B.

Tpu arperaTHbIX COCTOSHUS BOIBL. JJucmunnsiyus 600bl.

Ob6pa3sybl pasiuunbIX OUCNEPCHBIX CUCEM: IMYIbCULL, CYCReH3ull, asposoaell, cenell u 3onei. Koazynayus. Cunepesuc. dppexm Tunoans.
JlaGopaTopHbI€e ONBITHI.

1. Onpenenenue cBOHCTB HEKOTOPBIX BEIIECTB Ha OCHOBE TUIIA KPUCTA/UTMYECKOH PEIIeTKN.

2. O3HaKOMJICHHE € KOJUICKI[HEH MOIMMEPOB, TJIACTMACC M BOJIOKOH M M3/ICINH U3 HUX.

3. XKecTkocTb BOZBI. Y CTpaHEHHE )KECTKOCTH BOJIBI.

4. O3HaKOMIICHHE C MUHEPAIbHBIMU BOAAMU.

5. O3HaKOMJICHHE C JUCHIEPCHBIMU CUCTEMAMU.



IIpakTnyeckas padora Ne 1. [TonyyeHue u pacnozHaBaHHE ra3oB.
TEMA 3. QJIEKTPOJIMTUYECKAS JTUCCOLUALIUA (19 4)

PacrBopbl. PacTBOpBI Kak TOMOTEHHBIE CHCTEMBI, COCTOSILUE M3 YaCTUL] PACTBOPHUTEINSA, PACTBOPEHHOIO BEIECTBA U IMPOLYKTOB HX
B3aUMOZEHCTBUS. Pacmeopenue xax gusuxo-xumuueckuti npoyecc. MaccoBast ToIs pacTBOPEHHOTO BemecTBa. THIIBI pacTBOpoB. Moaspuas
Konyenmpayus eeujecmsd. Munepanvnvie 600bi.

Teopust 21EKTPOJHTHUECKOIH AMCCONUANMH. DICKTPOIUTHI M HEANEKTPOIHUTHI. CTENeHb 3IeKTPOIUTHYECKOM auccotuannn. CHIbHbIC 1
crabble ANEKTPONUTHL. YpPaBHEHHS JJICKTPONHTHYCCKOH auccouuaunu. Mexanusm ouccoyuayuu. Cmynenwuamas ouccoyuayus. Booopoomvii
nokasamerns.

KucioTbl B cBeTe TEOpHH 3JIEKTPOIUTHYECKON aucconuanuu. OOmme cBONCTBA HEOPraHUYECKMX M OPraHMYECKHX KHCIOT. YCIOBHA
TEYCHHS PEAKIUi MEX/Ty IEKTPOIUTAMH 10 KoHUa. Cneyughuueckue ceoucmea azomHou, KOHYEHMPUPOBAHHOU CEPHOU U MYPAGLUHOU KUCTOM.

OcHoBaHHMsI B CBETE TEOpUU BHCKTpOJ'II/ITI/I‘IeCK()ﬁ JAUCCOLHAINH, HX KJ'IaCCI/I(iJI/IKaHPIﬂ n 061].[1/[6 CBOUCTBA. AMUHbI KAK opeaHuveckue
OCHOBAHUAL. CpaeueHue ceolicme ammuaxka, MemuilamuHa U AHUJIUHA.

Cosin B cBete TEOpUHU 3J'IeKTp0J'IHTI/I‘{eCKOﬁ Jucconuanny, ux Knaccuq)m(aum u obume cBoiictBa. Conu Kucible U ocHOBHbIE. Cosu
Op2caHuvyecKux Kuciom. Mboina. BHGK’I‘pOXI/IMI/I‘ICCKI/Iﬁ paa HaHpﬂX(CHPIﬁ METAJNIOB W €r0 HCIIOJb30BAHUC IS XapaKTCPUCTUKU
BOCCTaHOBUTEIILHBIX CBOMCTB METAJLIOB.

I'mapomnm3. Criyuau ruaponusa coneit. Peakunst cpenpt (pH) B pacTBopax rUIpOIU3YIOMIMXCSE CONEH. [ uOpoau3 opeanuieckux eeujecms, e2o
3HaueHue.

JleMoHcTpanmu.

VcnibiTaHne pacTBOPOB 3JIEKTPOIMTOB M HEIEKTPOIUTOB HA NMPEIMET JUCCOLMALIHH.

3aBHCHMOCTb CTEHECHHU SJICKTPOIUTHYECKOI AUCCOLMALIMN YKCYCHOH KHCIIOTBI OT pa30aBlICHUs pacTBOpa.
IIpumeps! peaxiuii HOHHOTO 0OMEHa, HAYIMUX ¢ 00pPa30BaHHEM OCaJKa, Ta3a MK BOJBL.

XHUMHUYECKHE CBOMCTBA KHCIIOT: B3aUMOCHCTBHE C METalllaMH, OCHOBHBIMH H aM(bOTepHLIMH OKCHJaaMH, OCHOBaHUAMH (I.LICJ'IO'-IaMH u
HEPAaCTBOPHUMBIMH B BOI[C), COJIAAMH.

BsaumopeiicTBie a30THOM KHCIOTBI C MEIBIO.

Pasbasnenue ceproui kuciomul.

Ob6y2nusanue KOHYEHMPUPOBAHHON CEPHOU KUCIOMOU CAXAPO3b.

XHUMHYeCKHe CBOMCTBA MIENOUeH: peaknus HeUTpalli3aIiy, B3aHMOACHCTBIE C KHCIOTHBIMH OKCHUIAMH, COTSIMH.
Pa3noxxenne HepacTBOPHMBIX B BOJIE OCHOBAHUH IIpU HATPEBAHUH.

XHUMHYeCKHe CBOMCTBA CONEH: B3aNMOACHCTBUE C METAIUIAMH, KHCIOTAMH, IIEI09aMH, C APYTUMHU COJIIMH.
I'maponu3 kapOuaa KabIys.

W3zydenne pH pacTBOpOB rHAPOIH3YIOIINXCS CONEH: KapOOHATOB IETOYHBIX META/LIOB, XJIOPHA U aIleTaTa aMMOHHS.
JlaGopaTopHbIe ONBITHI.

6. O3HaKOMIIEHHE C KOJUIEKITHEH KHCIIOT.

7. Ilony4yeHne U CBOMCTBA HEPACTBOPUMBIX OCHOBAaHMIA.

8. O3HakoMIIEHHE C KOJUIEKI[HEH OCHOBaHUIA.

9. O3HaKOMIICHHE C KOJUIEKIHEH MUHEPAIOB, COICPIKAIIIX COJIH.

10. VcnbiTaHHEe pacTBOPOB KUCIIOT, OCHOBAHUH U COJIEH HHAMKATOPAMHU.

11. Pa3nmu4Hble CIydad THAPOIIH3a COMEH.

12. T'uaponu3 XJIOPHIOB U alleTaTOB IETOYHBIX METAILIOB.

IIpakTnyeckas padora Ne 2. Perienne sKCepUMEHTAIBHBIX 33124 Ha HACHTH(HKALIMIO HEOPTAHMICCKUX U OP2AHUUECKUX COCOUHECHUL.
TEMA 4. XUMWYECKHE PEAKIINY (21 4)

Knaccnpukanus xuMudecknx peakumii. Peakuym, naympe 6e3 M3MeHeHHs cocTaBa BemiecTB. Kiaccudukauus mo 4mciy M cocTaBy
pearupyroIux BEIeCTB U MPOIYKTOB PEakIMy. PeakIuy paslioKeHus, COSIMHEHNUS, 3aMCILICHNS 1 OOMEHA B HEOPIaHWYECKOH XUMUH. Peakyuu
npucoeOuHenus, OMuenieHus, 3amMeweHts U U3oMepusayuy 6 opeanuieckol xumuu. Peakyuu nonumepusayuu Kax yacmmuulii cayuai peaxyui
NPUCOCOUHEHUSI.

TenoBoii 3ppekT XMMUYECKHUX peaKuMil. DK30- U HIOTEPMUYECKHE peakuuu. TepMoxuMmHuyeckue ypaBHeHMs. Pacuer konmuectBa
TEIUIOTHI IO TEPMOXHMHYECKHM yPaBHCHHUSM.

CKOpOCTb XHUMHYECKHX pealcuuﬁ. Ilonstue o CKOPOCTH XUMHYECKUX peaKHI/If/‘I, AHAJIUTUYIECKOE BBIPAKCHUEC. 3aBHCUMOCTH CKOpOCTH
peakouu OT KOHHCHTPAIUH, JaBJICHU, TEMIIEPATYPhI, IPUPOAbI PEAaTUPYIOMINX BEIIECTB, IUIOIAAN UX COIIPUKOCHOBEHUS. 3akon neﬁcmy}omnx
macc. Pewenue 3adau na XUMUYECKYIO KUHeMUK) .

Karanus. Karanusaropsl. Katanus. [ omozennwiii u cemepoeennuiti kamanu3s. IIpuMepsl KaTaIUTHYECKUX TPOLIECCOB B IPOMBILIIEHHOCTH,
TeXHHUKe, ObITy. DepMEeHTHI U HX OTINYHUS OT HeOPraHWYECKUX KaTanu3aTtopoB. [IpuMeHeHne KaTann3aTopoB U GepMeHTOB.

Xumuueckoe paBHOBecHE. OGpaTHMLIC u HeOﬁpaTHMBIe peaknuu. Xumuueckoe paBHOBECUE U CIOCOOBI €ro CMCIICHUA Ha IpUMEpE
[OJy4€HHsA aMMHUaKa. Cunmes ammuaxa NPOMbBLIUNIEHHOCMU. Tlonsimue 06 onmumanbHvIxX ycaosusx npoeet)enuﬂ MexHOoI02u4ecKoco npoyecca.

OKHCJIUTETLHO-BOCCTAHOBUTEIbHbIE npoueccol. OKHUCITUTETbHO-BOCCTAHOBUTEILHBIE peakuu. OKHCIUTETb U BOCCTAHOBHTEINb.
Oxkwucnenue u BocctanopieHne. CocTaBiieHHe ypaBHeHPIfI OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ METOAOM DJIEKTPOHHOTO Oayamca.



OO6mue cBoiicTBa MeTa/JIoB. XMMHUYECKHE CBOIMCTBA METAJUIOB KaK BOCCTAHOBUTENEH. B3amMmojeicTBHE METalIOB ¢ HEMETaUIaMH,
BOJIOW, KHCJIOTAaMHU U PACTBOPAMH COJICH. MeTamioTepMust.

Koppo3usi MeTal10B kax oxkucaumenbHo-6occmanosumensvhvii npoyecc. Criocoobl 3alUThl METAJUIOB OT KOPPO3HUH.

O0uue cBoiicTBa HeMeTA10B. XHMHYECKAE CBOWCTBA HEMETAJUIOB KaK OKHciuTeneil. B3auMozeiicTBue ¢ MeTamnamu, BOAOPOAOM H
IpyruMu HemeTtamtami. CBOMCTBA HEMETAUIOB KaK BOCCTaHOBHUTENeH. BzanmonelicTBHe ¢ IPOCTHIMU U CIIOXKHBIMH BEIECTBAMU-OKUCIUTEISIMU.
Obwas xapakmepucmura 2a102eHos.

nexrpoans. Obwue cnocobvl noIyueHus Memanios u Hememanios. DIEKTPOIU3 PACTBOPOB M PACIUIABOB 3JICKTPOIIMTOB Ha IpUMEpe
XJIOpU/IA HATPHUSL. DIEKTPOINTHYECKOE IIOTyICHHIE ATFOMHUHNMS. [IpakTnaeckoe 3HaYCHHE ICKTPONN3a. [ ab8AHONIACIUKA U 2AIb8AHOCTNE2USL.

3akurodenne. [lepcrieKTHBBI Pa3BUTHSA XMMHYECKOH HayKH M XMMHYECKOTO NMPOM3BOACTBA. XMMHs U NpoOieMa OXpaHbl OKpYKarolier
Cpensl.

JleMoHCcTpanmu.
DK30TEPMHYECKHE U SHAO0TEPMUIECKHE XUMHYECKUE PEAKIHH.
TemnoBsle IBICHHS IPU PACTBOPSHUH CEPHOU KHUCIOTHI H AMMUAYHOHN CEIUTPEL.

3aBUCHMOCTh CKOpPOCTH pEakiuuu OT HNPUPOAbl BCEHICCTB Ha IIPUMEPE BSaHMOHCﬁCTBHH PacTBOPOB PA3INYHBIX KHUCIIOT OHPIH&KOBOP‘I
KOHICHTpaluu C OAMHAKOBBIMH KYCOYKaMH (l"paHyJ'IaMPI) IMUHKa W OJWHAKOBBIX KYCOYKOB Pa3HBIX METaJLIOB (MaFHI/Iﬂ, IUHKa, )KGJ'IGBB.) C
pacTBOpOM COJISTHOW KUCJOTBI.

BzanmozeiicTBre pacTBOPOB CEPHOMN KUCIIOTHI C PACTBOPAMH THOCYIIb(aTa HATPHUS PA3TMYHOH KOHIICHTPAIUH U TEMIIEPaTYPBhI.
Mo/ KHIISIIEro CIos.

Pa3noxxeHue nepokcHaa BOJOPOAa ¢ MOMOLIbI0 Heopranmyeckux karamuzatopoB (FeCl,, KI) m mpupomHbIX OOBEKTOB, COIEPIKAIIUX
KaTana3sy (ChIpoe MsCO, KapTo(ens).

IIpocTeiilme OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIMU: B3AUMOICHCTBHE LIHKA C COJSIHOM KUCIIOTOM U xkernesa ¢ cyibparom meau (11).
Mogens 3neKkTponusepa.

Mopenb 37eKTPOTH3HOM BaHHBI IS MTOTYYCHUS aTIOMUHUSL.

JlaGopaTopHbIe ONBITHI.

13. INomydenue KHCIOpoaa pasioKeHHEM IIEPOKCHIa BOJOPOa C IIOMOIIBIO THOKCH/Ia MapraHia i KaTajaas3bl CBIpOoro KapTodens.

14. Peakmus 3aMeIIeHUs MeIH XKele30M B pacTBope cynbdara memu (1I).

15. Tlonmy4eHue BOAOPOAa B3aUMOJICHCTBUEM KHCIIOTHI C LIMHKOM.

16. O3HaKOMJICHHE C KOJJICKIIMEH METaJIIOB.

17. O3HaKOMJICHHE C KOJICKLIIMEH HEMETAIUIOB.

Ipakmuueckan paboma Ne 3 «['enemuyeckas céa3b MencOy pasiuiHbIMU KIACCAMU HEOP2AHUYECKUX U OP2AHUYECKUX 8EUeC8y
TEMA 5: XUMMS B )KU3HU OBLECTBA (3 YACA)

XuUMHs B TOBCEIHEBHOM XU3HU. MoIOIINe U YUCTALIME cpencTna. [IpaBuna 6e3onacHoi paboThl co cpeAcTBaMU OBITOBON XUMHH. briToBast
XHMHYECKask TPaMOTHOCTh. Cpe/ICTBa IMYHOM TUTUCHBI M KOCMETUKH. XUMHUS H THIIA.

Xumus u IPOU3BOJACTBO. O01ne NPEACTABJICHUSA O IPOMBINUICHHBIX criocobax NOJMY4YCHHSI XUMHYECKHUX BCHICCTB Ha MNPUMEPE
IPOU3BOJACTBA cepﬂoﬁ KUCIOTBl. OCHOBHBIE CTaJIMM XMMHUYECKOro IPOU3BOJACTBA. Hay‘{HLIe TIPUHIUIIBI XUMHUYECKOT'0 IIPOM3BOACTBA. Bona B
XUMHYECKON NPOMBIIITIEHHOCTH

Xumus u oKonorus. XUMHUYECKOE 3arpsi3sHEHHE OKpyXKaromeid cpempl u ero mociefactBus. OxpaHa Tuapocdepbl OT XHMHYECKOTO
3arps3HeHns. OXpaHa IOYBBI OT XUMUYECKOro 3arpssHeHus. OxpaHa aTMocdepsl OT XUMHUYecKoro 3arpsisHeHus. Oxpana ¢iopsl # (ayHBl OT
XMMHYECKOTO 3arps3HeHHs. DKOJIOTUsl XKUITHILA.

Jemonctpanun: OOpasibl CPeCTB TUTHEHBI i KOCMETHKH.
JlabopaTopHBbIE OBITHI

J1.O. 3HaKoMCTBO ¢ 00pa3aMu MOIOIIX U YHUCTSMINX CPeACTB. M3yueHne HHCTPYKIHUH 10 UX COCTaBY H IPHMEHEHUIO

3. TEMATUYECKOE INIAHUPOBAHME C YKABAHUEM KOJIMYECTBA YACOB, OTBOJWMBbIX HA OCBOEHME
KAXJIOM TEMbI

10 knace

Y4eoHo-TeMaTHYECKHil MIaH

B T. 4. KOHTPOJbHbIE MEPONIPHSITUSI
Ne Tembl
(KOHTpOJILHBIE, J1A00PATOPHBIE,
no KosmnuectBo
Ha3BaHue TeMbI: NpaKkTHYecKue padoThbl, 3a4eThl U JP.)
NOPSAKY 4acoB
H3Y4YeHMs 3q TP




BBenenue 1
Tema 1: Teopusi CTpoeHHsI OPraHUYECKHX COCAHHEHUI 4
Tema 2: Yri1eBoaopoabl H X NPHPOAHBIE HCTOYHHKH 17 1
Tema 3: Kuciopoacoaepixamue oprannyeckne coelMHEeHUs 14
Tema 4: A3oTcoJepikalue OpraHnyeckue CoeIMHeHus 12 1 1
Tema 5: XuMus U KA3Hb 10 1
Tema 6: O06o01menne 1 CHCTEeMATH3ALHS 3HAHUIN 10 OPraHNYeCcKoil XUMHUHU 10 1

Hroro: 68 3 2

IepedeHb KOHTPOJBHBIX MEPONPHATHIA:

KomOuHupoBaHHbIE 324eThI

KomO6unuposansslit 3auet Nel o teme

: «YI‘.]'leBOIIOPOIlbl U MX NPUPOJAHBIC HCTOYHHKH»

Kom6unuposanuslit 3auet Ne2 o teme: «Kucsiopoacoaepskaniue coelMHEHUsI M UX HAX0XK/eHHE B JKUBOH NIPHpPoie»

Kom6unuposansslit 3auet Ne 3. UTorosasi KOHTpoJibHasi padoTa 1o OPraHuYecKoii XuMuHU

IpakTHyeckue padoTol:

Ipaxtuueckas padora Ne 1. «nenTrHhHKAIMsT OPraHMIECKUX COCAUHCHUID)

IIpaktrueckas pabora Ne 2. «PacnozHaBaHHE IJIACTMACC U BOJIOKOHY

11 knace

Y4eoHO-TeMaTHUYECKHil MIaH

B T. 4. KOHTPOJIbHbIC MEPONIPUATHSA

Ne Tembl
(KOHTpOJ/IbHBIE, J1A00PaTOPHbIE,
no KosmmuecTBo
Ha3panue Tembl: npaKkTH4YecKHe padoThl, 3a4eThI U JP.)
TOPSAKY 4acoB
H3yYeHHs
Y 34 P
. 6
Tema 1: Ilepuoanyeckuii 3aKOH H CTPOEHHE aTOMA
18 1 1
Tema 2: CTtpoeHue BelecTBa
19 1 1
Tema 3: DJIEKTPOJUTHYECKAS AUCCOLHALNS
21 1 1
Tema 4: XuMHYecKHe peakuuu
4
Tema 5: XuMust B ’KU3HU 001LeCTBA
Hroro: 68 3 3

KomOunupoBanublit 3auet Ne

IepedeHb KOHTPOJBHBIX MEPONPHATHIA:

Kom0uHupoBaHHbIe 32a4eThbl

KomOunupoBanuslil 3a4eT Ne 2 1o Teme: «JIeKTPOJIHTHYEeCKAs TUCCOLMAL U

KomO6unuposanublit 3auet Ne 3 o teme: «XUMHYECKas peaKLHs»

IpakTHyeckne padoThI:

IIpakTnyeckas padora Ne 1. [TonyueHue, cobupaHue U pacrio3HaBaHUE Ta30B.

1 mo Temam «CTPOCHl/le aToMa» u «CTpOCHMC BelmiecTreay

HpaKTl/l‘lecKaﬂ paﬁoTa Ne 2. Pemienne OKCHEPUMCHTAJIbHBIX 3a/1a4 Ha H,HCHTHq)I/IKaLIPIIO OPraHu4€CKuX U HECOPraHUYCCKUX COCIIMHEHUIA.

HpaKTl/l'-leCKaﬂ paﬁoTa Ne 3 «I'enernueckas cBs3b MEXKAY pas3sjInYHBIMU KJIaCCaMH HEOPTaHNYICCKUX U OPraHNYCCKUX BEIIECTB»




