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IHosicuuTeabHAA 3aNMCKa
PaGouass mporpamMMa 1O XMMHHM COCTaBJ€HAa B COOTBETCTBUU C IMpHUKa3oM MuHHCTEpCTBA
oOpazoBanust u Hayku P® Ne 1897 ot 17.12.2010 r. «O06 yTBepxaeHUN QenepaabHOro
rOCy/IapCTBEHHOIO0  00pa30BaTENbHOTO  CTaHAapTa  OOIIEro  CpeIHero  oOpa3oBaHUS».
®DenepanbHOTO TOCYIAPCTBEHHOTO CTaHIapTa O0IIEro CpeaHero o0pa3oBaHusi, B COOTBETCTBHHU C
npukazoM MuHucrepcTBa obpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 31.12.2015 r. Ne
1577 «O BHeceHMU M3MEHEHUH B (enepaabHbIil rocy1apCTBEHHBIN 00pa30BaTebHBINA CTaHIAPT
OCHOBHOTO 0011ero o0pa3oBaHus, YTBEP)KIEHHBIM MpHKa3oM MHHHCTEpPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit @eneparun ot 17 nexadpst 2010 1. Ne 1897». OcHoBHO# OOpa3oBarenbHOM
[Iporpammoit obmero cpeaHero ob6pazoBanus MbBOY «Cokomosckas COIl» u y4eOHBIM
IUIAHOM, a TaKXe C y4éTOM  NPUMEPHOM HpOrpaMMbl OOIIEro OOpa3oBaHHs MO XUMHUHU U
OpUEHTUPOBaHA Ha HCIIOJIb30BaHME Y4eOHO-MeToAnueckoro komiiekra (aBtop Epemun B.B. )
[Ipennaraemast mporpaMMa Mo XMMHH PaCKphIBAeT coepKaHhe 00ydeHus: XuMuu ydyamuxcs 10-
11 xaccoB 0011e00pa3oBaTeIbHBIX OPraHU3alnii Ha TPOGUIHLHOM YPOBHE.
[Iporpamma paccuntana Ha uzyuenue xumuu B 10-11 knaccax B oobeme 340 ydyeOHBIX 4acoB.
10 xnacc - 5 yacoB B Henenro, 170 yacoB B roj,.
11 knacc - 5 yac B Hegemnro, 170 4acoB B ro/.

Henu n3ydyeHuss XMMHH B CpeIHeN LIKOJIE:

* (popMupoBanme y 00ydaronMxcsi yMEHUs BUAETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HQYMMOCTh XMMMYECKOTO 3HAHUA JUI1  KaXIOro 4YeJOBEKa, HE3aBUCUMO OT  €ro
npodeccuoHaIbHOM 1S TeTbHOCTH;

* popmupoBaHue y 00yJaromuxcs YMEHUH pa3andaTh GaKThl U OLIEHKH, CPABHUBATH OILICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMON
[EHHOCTEH, (OPMYTUPOBATH U OOOCHOBBIBATH COOCTBCHHYIO TIO3UITHUIO;

* (¢opmMupoBaHHME Yy OOYYAIOUIMXCS LEIOCTHOTO IPEICTABICHUS O MHMpPE U POJIM XHUMHUU B
CO3JIaHUH COBPEMEHHON €CTECTBEHHO HAYYHOH KapTHHBI MUPA; YMEHUS OOBICHATH OOBEKTH U
IIPOLIECCHI OKPYIKAIOILEH TEHCTBUTEIBHOCTU — IPUPOJIHOM, COLUAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CPEJIbl, — UCIOJIb3Ys JUISl TOTO XUMHUYECKHUE 3HAHNUS,

* npuoOpeTeHne O0YYaIOUUMUCS OIbITa Pa3sHOOOpa3HOM MAEATENIbHOCTH, ONbITa MO3HAHUA U
CaMOIIO3HAHHUs; KJIKOYEBBIX HABBIKOB, MMEIOLIUX YHUBEPCAJIbHOE 3HAYCHUE I Pa3IUYHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIIEHHUs MpoOjeM, MPUHATUS PELIeHUH, NMOUCKa, aHalu3a U
0o0paboTkn MHPOpMAIMK, KOMMYHHMKAaTHBHBIX HAaBBIKOB, HAaBBIKOB HW3MEpPEHUMN, HAaBBIKOB
COTPYAHUYECTBA, HABBIKOB 0€30M1aCHOI0 OOPAIIEHUS C BEILIECTBAMU B IOBCEIHEBHON KU3HU
IleHHOCTHBIC OPHEHTHPBI CPEAHEro 001ero 00pa3oBaHuA

1.0OmbIT e, HampaBiIeHHBIX Ha 3a00Ty O CBOEH ceMbe, POJAHBIX U OJIM3KHUX;
2. TpYZAOBOH OIIBIT, OMBIT YYACTHSI a TPOU3BOJICTBEHHOM MPAKTUKE;

3. OnsbIT fei1, HaIlpaBIEHHBIX Ha M10JIb3Y CBOEMY POJHOMY FOpPOJly WM CEIly, CTPaHE B LIEJIOM,
OTIBIT I€ATEIHHOTO BHIPAYKEHUSI COOCTBEHHON I'paXk1aHCKON MO3UIINH;

4. OnbIT IPUPOIOOXPAHHBIX JEIT;
5. OmnbIT pa3penieHns: BO3HUKAOIMUX KOHQIMKTHBIX CUTYAIMH B IIIKOJIE, TOMA HJIU Ha YJIHIIE;

6. OIBIT CAMOCTOSATEIHEHOTO HpHOGpCTCHI/I}I HOBBIX 3HaHHI>i, MMPOBCACHUA HAYYHBIX
HCCHCHOBaHHﬁ, OIIBIT HpOCKTHOfI ACATCIIBHOCTH,

7. OnbIT H3YUCHUS, 3allIUTBI U BOCCTAHOBJICHUS KYJIBTYPHOT'O HACJICAUA YCIIOBCUCCTBA, OIBIT
TBOPYCCKOT'O CAMOBBIPAXKCHU A,



8. OmbIT BeJieHUs 310POBOT0 00pa3a KM3HU U 3a00THI O 3/IOPOBBE IPYTUX JIFOICH;
9. OnbIT OKa3aHHUs IOMOIIH OKPYXKAIOIIMM, 3a00Thl O MaJIBIIIAX WM MOKUIIBIX JIFOJICH;

10. OnpIT caMOIO3HAHUS 1 caMOaHaJIn3a, OIbIT COONAJIBHO IIPHUEMIIEMOI'O CAMOBBIPAaKCHUA U

caMopeainu3alu.



IInanupyemMble pe3yJibTaThl OCBOECHHS COJAEPKAHUI Kypca
B oGnacti npeaMeTHBIX pe3yJibTaTOB 00pa30BaTEIIbHOE YUPEKACHUE CPETHETO OOIIEeTo
0o0pa3oBaHUs MPEIOCTABISACT YICHUKY BO3MOXXHOCTh Ha CTYIICHH CPEAHErO (TIOJTHOT0) OOIIETro
00pa3oBaHus MPU U3YUYEHUU XUMUU
BbInycKHUK HA YI1y0JIeHHOM YPOBHE HAYYHUTCS:

packpuléams Ha TIpUMEpPax pojib XUMHUU B (DOPMUPOBAHUHM COBPEMEHHOW HAay4HOUH KapTHHBI
MHpa U B MPAKTUYECKOU ACSATEIHHOCTH YEJIOBEKAa, B3aMMOCBSA3b MEXAY XMUMHEH U JPYrUMHU
€CTECTBEHHBIMU HayKaMH;

UIIOCMPUpPO8ams Ha TIPUMEpaxX CTAaHOBJIEHHUE U 3BOJIOLUIO OPraHUYECKOW XUMUU KaK HayKu
Ha Pa3IMYHBIX UCTOPUYECKUX ITANax €€ pa3BUTHS,

YCmMaHasIueams MPUINHHO-CIICJICTBEHHBIE CBSA3U MEX]Y CTPOCHHEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U MEPUOANYECKUM M3MEHEHHEM CBOWCTB XMMHMUYECKUX SJIEMEHTOB M UX COCIMHEHHI
B COOTBETCTBHUU C MOJIOKECHUEM XUMUYECKUX 3JIEMEHTOB B IIEPUOIMYECKON CUCTEME;

AHAU3UPOBAMDb COCTAB, CTPOCHHE M CBOMCTBA BEILECTB, MPUMEHSS MOJOKEHUS OCHOBHBIX
XUMHYECKUX TEOpUH: XHMUYECKOTO CTPOEHHUs opraHudeckux coeauHeHuit A.M. byrieposa,
CTPOEHHS aTOMa, XUMUYECKOM CBSI3U, DIEKTPOJIUTHUECKON AUCCOIMAIMUA KUCIOT U OCHOBAaHUM;
yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIY CBOWCTBAMH BEIIECTBA U €r0 COCTABOM
U CTPOCHHEM,;

npuMeHamy NMpaBUila CUCTEMATHUYECKON MEXIyHApOJIHOM HOMEHKJIATypbl KaK CpeacTBa
pa3ianyeHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

cocmaeisims MOJICKYIISIPHBIC U CTPYKTYpPHBIC (DOPMYJIBI HEOPTaHWYCCKUX W OPTaHHYECKUX
BEIIECTB Kak HocutTeiaed wuHopManmuu O CTPOGHHWU BEIIECTBAa, €ro CBOMCTBAX U
IIPUHAJJIEKHOCTH K OIPECIIEHHOMY KJIaCCy COEIMHEHU;

00bACHAMb TIPUPOY U CIIOCOOBI 00pa30BaHUs XUMUYECKON CBSI3U: KOBAJICHTHOH (MOJISPHOM,
HETOJISIPHOM ), MOHHOM, METANTMYECKON, BOJOPOJHON — C LETBI0 OMPEACIICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

xapaxkmepuzoéams GU3NYECKUE CBONCTBA HEOPraHMYECKMX M OPraHMYECKHUX BELIECTB U
YCTaHABIMBATh 3aBUCHUMOCTh (U3UYECKUX CBOWCTB BEIIECTB OT THIMA KPUCTAILTUYECKON
peleTKy;

xapaxkmepu3o6ams 3aKOHOMEPHOCTH B U3MEHEHUU XMMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB;

npugoOUms IPUMEPbl XUMUYECKUX PEAKIM, pPaCKPBIBAIOIINX XapaKTepHbIE XUMUYECKUE
CBOMCTBa HEOPTraHWYECKMX U OPraHMYEeCKUX BEIIECTB H3YyUYEHHBIX KJIACCOB C IIENbIO
uX UAeHTH(PUKAIMHN U 00BICHEHUS 001aCTH IPUMEHEHUS;

onpeodensimb MEXaHW3M PEAKIIMA B 3aBUCUMOCTH OT YCJIOBHI TIPOBEACHHS PEAKIUd H
MIPOTHO3UPOBATh BO3MOKHOCTH MIPOTEKAHUS XUMUYECKHUX PEaKIMii Ha OCHOBE THUIIA XUMHUYECKON
CBSI3U U aKTUBHOCTU PEAreHTOB;

YCMAaHagIueams 3aBUCUMOCTh PEAKIMOHHONW CIOCOOHOCTH OpPTaHHYECKUX COEAMHEHUH OT
XapakTepa B3aMMHOTO BJIUSHHS aTOMOB B MOJIEKYJIaX C II€JIbI0 POTHO3WPOBAHUS MPOJIYKTOB
peaxIuu;

YCmauaenueams 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaklUd M CMEIIEHHS XUMUYECKOTO
paBHOBECHsS] OT pa3IMUHBIX (AKTOPOB C IENbI0 OMPENEICHHUs] ONTHUMAIbHBIX YCIOBUHN
MPOTEKAHUS XUMUIECKUX TIPOIIECCOB;

YCMaHasIueams TeHETUYECKYI0 CBSI3b MEXAY KJIacCaMHU HEOPTraHWYECKUX M OPTraHUYECKUX
BEIIECTB 11 OOOCHOBAHUS MPUHIUIHMAIBHON BO3MOXKHOCTH TOJTYyYEHUS HEOPTaHUYECKUX U
OpPraHUYECKUX COEIMHEHHI 3aJJaHHOTO COCTaBa U CTPOCHUS;

noooOupams PeareHTbl, YCJIOBUS ¥  ONPEACNATh MPOAYKTHl PEAKIUH, TO3BOJISIONTNX
peann3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE  CIIOCOOBI  TMOJYYEHUS  BaKHEUIITHX
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

onpedensamp XapakTep cpeAbl B pe3ylbTaTe THUAPOIN3a HEOPTaHUYECKHMX W OPraHMUYECKUX
BEIIECTB W TPHUBOJAWTH NPHUMEPHI THUAPOIN3a BEIIECTB B IOBCEIHEBHOW >XM3HU YEJIOBEKA,
OMOJOTUYEeCKIX 0OMEHHBIX MPOIECCaX U MPOMBIIIICHHOCTH;



npuBoOUmMs IPUMEPLl  OKHCIUTEIIEHO-BOCCTAHOBUTENBHBIX ~ PEaKIMii B TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTUYECKOE MCIOJIb30BAaHNE HEOPTaHWUYECKUX U OPraHMYEeCKUX BELIECTB U
UX peakluil B IPOMBILUICHHOCTH U OBITY;

BbINOJIHAMb XUMUYECKUN KCIIEPUMEHT 10 PACIO3HABAHUIO U MOTYUYECHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KJIacCaM COEIUHEHHI, B COOTBETCTBUH C
MpaBUJIaMd M TIpreMaMu 0e30MacHOi paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU M JTaOOPATOPHBIM
00opyI0BaHNEM;

npo8oOUMsb PacueThl HA OCHOBE XMMHYECKHX (OPMYJT U ypaBHEHUH peakluii: HaXOXKICHUE
MOJICKYJISIPHOM (DOPMYJIbl OPraHUYECKOTO BEIIEeCTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOSIIMX B €ro COCTaB, WM MO MPOAYKTaM CTOPAHMS; pacuyeThl MacCOBOW JOJHU
(Macchl) XUMUYECKOTO COEAMHEHMSI B CMECH; pacdyeThl Macchl (00bemMa, KOJMYEeCTBa BEIECTBA)
MPOJYKTOB PEAKIINH, €CITH OHO U3 BEUIECTB JIAHO B U30BITKE (MMEET IPUMECH );

pacueTsl MaccOBOM MM OOBEMHOH [OJU BBIXOAA MPOAYKTAa PEAKIHH OT TEOPETUYECKU
BO3MOXXHOT'O; pacyeThl TEIUIOBOrO 3 (eKTa peakiuu; pacdeTbl 00BEMHBIX OTHONICHHN Ta30B
Opy XUMHYECKHX pEeaKlHUAX; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOIYKTa
pEaKUHM, €CIM OJHO W3 BEUIECTB JAHO B BHUJE PAacTBOpa C OINPEACICHHOW MacCOBOW J0Jiei
PacTBOPEHHOIO BELIECTBA;

UCNnoIbL306amMb METOABl HAYYHOI'O MO3HAHUS: aHAJU3, CUHTE3, MOJCIUPOBAHUE XUMHUECKUX
MPOLIECCOB M SIBICHUM — MpU pEIIeHUH YueOHO-HMCCIeOBAaTeNbCKUX 3a/ad MO0 H3YyYEHUIO
CBOWCTB, CnoCc0608 NOYyUeHUsl U PACHO3HABAHUS OP2AHUYECKUX BeUeCME;

BJIQJIETh MpaBUaMH OE30MaCHOTO OOpalleHus C EeAKUMH, TOPIOYUMH U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

ocyujecmensamys MOUCK  XUMUYECKOW HMHQPOpMAIMM 1O Ha3BaHUSAM, HIECHTHU(PUKATOpAM,
CTPYKTYpPHBIM (DOpMysIam BEIIECTB;

KpUmu4ecky oyeHusams 1 MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIUIO, COJEPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBOMl uHpoOpmaiuu, pecypcax HWHTepHeTa, Hay4dHO-TIOMYJISPHBIX
CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO -HAYYHON KOPPEKTHOCTH B IEJSAX BBISIBICHUS OMIMOOUYHBIX
CyXJIeHu u popmMupoBaHusi COOCTBEHHOM MO3UIIHH;

YCMAaHagIueams B3aUMOCBI3U MEXAY (pakTaMd U TEOpHeH, MPUYMHOW H CIEICTBUEM IPHU
aHajgu3e TPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWMM TNPHUHUMAEMBIX pEIIEHWA Ha OCHOBE
XUMUYECKUX 3HAHU;

npeocmasnisims MyTH PELIEHUs TI00albHBIX MPOOJIEM, CTOSIIUX IEpes] YeIOBEYECTBOM, M
MEPCHEKTUBHBIX HAIPABIECHUN Pa3BUTHS XUMUYECKHUX TEXHOJOTWU, B TOM YHUCJE TEXHOJIOTUH
COBPEMEHHBIX MATEPHAIOB C Pa3IMUYHON (YHKIIMOHATHHOCTHIO, BO30OOHOBIISIEMBIX MCTOYHHKOB
CBIPBS, IEPEePAOOTKU M YTHIIU3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHUK HA yriiy0JIeHHOM YPOBHeE MOJYYUT BO3MOKHOCTb HAYYUThCSH:
gopmynuposeams 1eNb UCCIEIOBAHUS, BBIIBUTATh U MTPOBEPATH HKCIIEPUMEHTATIBLHO TUIIOTE3bI
0 XMMHUYECKHX CBOMCTBAaX BEIIECTB Ha OCHOBE WX COCTaBa M CTPOEHHUSA, UX CIIOCOOHOCTH
BCTyNaTh B XUMUYECKHUE PEAKIIMH, O XapaKTePe U MPOJYKTAX PA3IMUHBIX XUMUUYECKUX PEaKIINiA;

CAMOCMOAMENbHO NIAHUPOBAMb U TIPOBOIUTh XUMHUYECKHE IKCIEPUMEHTHI C COOJII0/IEHUEM
MpaBuJI 0€30MaCHOM pabOTHI ¢ BEIIECTBAMHU U 1a00PaTOPHBIM 000PYIOBAHHEM;

uHmMepnpemuposams JaHHbIE O COCTaB€ U CTPOCHUHU BELIECTB, MOJYYEHHBIE C MOMOIIbIO
COBPEMEHHBIX (PM3UKO-XUMHUYECKUX METOOB;

Onucvl8amy COCTOSIHUE DJIGKTPOHA B aTOME€ Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPECTABICHUIN O CTPOCHUU aToMa JJisi 00BICHEHUS Pe3yIbTATOB CIIEKTPAIILHOTO
aHaJIM3a BEIEeCTB;

Xapakmepu306ams polib  Aa30TOCOJIEPKAIIMX  TETEPOLUKINYECKMX  COCIMHEHHH U
HYKJIEMHOBBIX KHCJIOT KaK BaKHEHIITNX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

NPOCHO3UPOBAMb BOBMOXKHOCTh MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIIUH,
JIeKAIUX B OCHOBE IPUPOAHBIX U TIPOM3BOICTBEHHBIX MIPOIIECCOB.



MeTanpeamMeTHble pe3yabTaThl Kypca
PeryasiTuBHble YHUBEpPCcaJIbHbIe YUeOHbIE 1eliCTBUS
BbINnyCKHUK HAYYMTCS:

CaMOCTOSITENIbHO ONpPEAeINATh 1IeNd, 33aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
ONPEIETUTh, YTO e/ IOCTUTHYTA;

OLICHUBATh BO3MOKHBIE IOCJIEICTBUS JTOCTHKEHUS IOCTABICHHOM IIeM B JEATEIbHOCTH,
COOCTBEHHOM KM3HU U JKU3HU OKPYXKAIOIIMX JIFOJIeH, OCHOBBIBAsICh HA COOOPAKEHUSIX 3TUKHU U
MOpaJH;

CTaBUTh U (QOPMYIUPOBATH COOCTBEHHBIC 3aqaud B OOpA30BATEILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

OIICHUBATH PECYPCHI, B TOM YHUCJIE BPEMS U JPYrue HeMaTepualibHbIe PeCypcChl, HEOOXOANUMBIE
JUTSL TOCTUXKEHUS TIOCTaBJICHHOM 111N,

BBIOMpATh NyTh JIOCTHXKEHUS 1IE€JIM, IJJAHUPOBATh pEIICHHE TOCTABJICHHBIX 3ajad,
ONTUMU3HUPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPAThI;

OpPraHW30BBIBATE I(PPEKTUBHBI IMOWCK PECypCOB, HEOOXOMUMBIX JUISI  JOCTHIKCHUS
MOCTaBICHHOW 1ENIH;

COTIOCTABJISAITH MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C MIOCTABJICHHOMN 3apaHee IEebIO.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE qeliCcTBUS
BbinyCKHUK HAY4YUTCS:

UCKaTh U HAXOJUTh 00OOILEHHBIE CIOCOOBI PElIeHUs 3a/lady, B TOM YHCJE, OCYIIECTBISATh
pa3BepHYTHII WHGOPMAIMOHHBIA TIOMCK W CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIC W
MO3HABATENIbHBIC) 3a/1a4H;

KPUTUYECKH OIICHUBATH u WHTEPIPETUPOBATH UH(HOPMAITHIO c Pa3HBIX
MO3UIMI, paclo3HaBaTh U (UKCUPOBATH MPOTUBOPEYUS B MH(POPMAIIMOHHBIX HCTOUYHUKAX;

UCIIOJIB30BaTh  PA3JIMUHBIE MOJCIBHO-CXEMAaTUYECKUE CpPEICTBA IS  MPEACTABICHUS
CYLIECTBEHHBIX CBA3€M M OTHOIICHWW, a Takke MPOTUBOPEUUH, BBISIBICHHBIX B
WH()OPMAIIMOHHBIX UCTOUHUKAX;

HaxOJIUTb M TPUBOAUTH KPUTUYECKHE ApryMEHTbl B OTHOLIEHUM JEUCTBUM M CYXICHUU
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTHCA K KPUTHYECKUM 3aMEYaHHUSIM B OTHOIIECHUU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 3a paMKH Y4eOHOrO TMpeAMEeTa M OCYIIECTBIATH IeJICHANPABICHHBIN TMOUCK
BO3MOXXHOCTEH JUIsl IIUPOKOTO TIEpeHoca CPEJICTB U CIIOCOOOB ACHCTBHUS,

BBICTPAWBaTh WHJMBHUIYAIbHYIO 00pPa30BATEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

MEHSATH U YACPKUBATHh Pa3HbIC MO3UIIMH B MTO3HABATEIHLHOMN €SI TEIILHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUSA
BohinycKHUK HAYy4YUTCS:

OCYIIECTBIISITH JIETOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTEIbHOM OpraHM3allii, TaKk W 3a €€ MIpelejaMu), MoJ0upaTh MapTHEPOB s
JIEIIOBOM KOMMYHUKAIIUUA UCXOJSl U3 COOOpaKEHUH pPe3yIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE
JIMIHBIX CUMIIaTHH;

P OCYIIECTBICHUH TPYNIIOBON pabOThI OBITH KaK PYKOBOJUTENEM, TaK U YJICHOM KOMAaH/IbI
B Pa3HBIX POJISIX (T€HEPATOP UIIEH, KPUTUK, UCTIOTHUTEND, BRICTYMAIONINN, SKCIIEPT U T.11.);

KOOPJMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BEpHYTO, JIOTUYHO M TOUYHO U3J1araTh CBOK TOYKY 3PEHHUS C UCIIOIb30BAHUEM aJICKBATHBIX
(YCTHBIX U MUCHhMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTYallUd U MPEIOTBpalaTh KOH(PIUKTHI 10 UX aKTUBHOMN
¢da3pl, BBICTpaWBaTh JEJIOBYI0O M OOpa30BaTEIbHYI0 KOMMYHHKAIIMIO, W30eras JIWYHOCTHBIX
OIICHOYHBIX CYKJICHHII.

JInuHOCTHBIE pe3yJabTaThl



y 6bINYCKHUKA 0yoym cghopmuposanwi:

— B IIEHHOCTHO-OPHUEHTAIIMOHHOU chepe — ocosHanue pOCCUNCKON TpaKIaHCKON
UJICHTUYHOCTH, TyMaHU3Ma, LIEJIEYCTPEMIIEHHOCTH;

— B TPYJ0BOH cdhepe — 2omosHocms K 0CO3HAHHOMY BBIOOPY JaibHeiel o0pa3oBaTeabHOM 1
npodeccuoHaTbLHON TPaeKTOpUH;

— B [I03HaBaTeIbHOU cepe — ymeHue yIpaBisTh CBOEH M03HABATEIbHOM

NEeSITebHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00PAa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHUIO,
Ha MPOTSHKEHUU BCEH JKU3HH; CO3HATEIbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICITHOM MPOo(ecCHOHANBHON 1 00IIECTBEHHOW e TeIbHOCTH;

HaBbIKU YKCTIEPUMEHTAIBLHON U HCCIEA0BATEIbCKOM NEATEIbHOCTH; Y MeHUe B ITyOTUIHOM
NPEJCTABICHUN PE3YJIbTATOB CAMOCTOSTEIbHON MO03HABATEIBHOM NeSITeTbHOCTH;

— B c(hepe cOepekeHus 310pOBbs — NpUHAMUE U peanu3ayus IeHHOCTEH 310pOBOTO U
Oe3omacHoOro 00pasa >KU3HHU, Henpusamue BPEIHbIX MPUBBIYCK (KypEeHUs, yIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB) Ha OCHOBE 3HAHUN O CBOMCTBAX HAPKOJIOTMYECKUX U HAPKOTUYECKUX
BEIIIECTB; COOJIIOICHNE TIPABIII TEXHUKU 0€30IaCHOCTH IIPU PabdOTe C BEIIECTBAMH,
MaTepuaiaMH U mpoleccaMu B yueOHoil 1abopaTtopui, B ObITY U Ha IIPOU3BO/ICTBE.
Kypc uetko nenutcst Ha 2 yacTu: opraHuyeckyro xumuio - 10 kiacc u obmyro xumuoo - 11
KJ1acc.



Conep:kanue pa3aesoB U TeM ydeOHoro npeamera " Xumus'
10 kaacce (5 4 B Heenro, Becero 170 u.)

Tema 1. [loBTOpenne u yriayoaenue 3Hanui (25 4.)
Amommno-monexynsapnoe yuenue. Belmectsa MOJNEKYIIPHOIO M HEMOJEKYJISPHOTO CTPOECHHUS.
KauecTBeHHBII M KOJMYECTBEHHBIM COCTAaB BewlecTBa. MoisipHas U OTHOCHUTEJIbHAS
MOJIEKYJISIpHAsl Macchl BeniecTBa. MoJipHas 10151 U MaccoBasi 10JIs 3JIEMEHTA B BELIECTBE.
Cmpoenue amoma. ATomHast opOutanb. [IpaBuna 3amoHEHUS DSJIEKTPOHAMU aTOMHBIX
opbutaneii. BanentHsle 3nekTpoHsl. [lepuonnyeckuil 3akoH. @OpMyIMpOBKa 3aKOHA B CBETE
COBPEMEHHBIX IPEACTABICHUN O CTPOEHUM aToMa. lI3MeHeHue CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUH B IEPHOJIaX U TPYIINaX.
Xumuueckasa c63b. DIEKTPOOTPULIATENLHOCTh. Buasl xumuueckoil cBs3u. oHHas CBS3b.
KoBasienTHast HenosisipHast ¥ noJisipHast ¢Bsi3b. OOMEHHBIM U JOHOPHO-AaKIIENTOPHBIN MEXaHU3M
o0pa3oBaHMsl KOBAJICHTHOW MOJSIpHOM cBsi3u. ['eomeTpusi Monekyibl. Meramindyeckas CBSI3b.
Bonmoponnasi cBsizb. ArperatHbie COCTOSIHUSI BEIIECTBAa. THIMBI KPUCTALIUYECKUX PEIICTOK:
aTOMHasi, MOJIEKYJISIpHas, MOHHAs!, METAJTINYECKas.
Pacuemot no ghopmynam u ypasenenusim peaxyuii. 'a3oBbie 3aKoHbl. YpaBHeHHe Kimalinmepona—
MenneneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIIEHHH. OTHOCHUTENbHAS IMJIOTHOCTD
ra3os.
Knaccugpurayua xumuueckux peakumii Mo pa3jivYHbIM IpU3HAKaM CpaBHeHMs. V3MeHeHue
CTENEHU OKHUCIICHHUS 3JIEMEHTOB B COeIMHEHUSIX. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKITUH.
Okucnenre u BoccTaHOBIEHUE. OKHUCIMTENM M BOCCTAHOBUTENIH. MeETOJ 3JIEKTPOHHOIO
OanaHca. [lepmaHranat Kaiausi Kak OKUCIUTEb.
Baowcnetiwue xknaccet nHeopeanuueckux eewjecme. l'eHeTMyeckas CBs3b MEXAY KilaccaMu
HEOpraHWYeCKUX coeMHeHu. Peakuinu nonnoro oomena. ['maponus. p H cpeapi.
PactBopbl. CrocoObl BBIpRKEHHSI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Jid
(IpolieHTHAs KOHIEHTpanus), MojspHas KoHIeHTpauus. Kommoumneie pactBopsl. Dddekr
Tunpans. Koarynauus. Cunepesuc. KomiekcHsie coennHenusi. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO00pa3zoBaTenb, auranasl. KoopaunannonHnoe uucio. HoMeHkmaTypa KOMIUIEKCHBIX
COCIMHEHU.
JlaGopaTopHble ONBITHI.
1. Peakuuu noHHOTO 0OOMEHa.
2. CBoiicTBa KOJIJIOMIHBIX PACTBOPOB.
3. 'maponus comneit.
4. TlomydeHnne 1 CBOMCTBA KOMIUIEKCHBIX COSUHEHUH.
IIpakTuyeckas padora Ne 1. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «PeaknuonHas
CIIOCOOHOCTH BEIIECTB B PACTBOPAX)».
Kontpoabnas padora Nel no teme «OCHOBBI XUMHUN.
Tema 2. OcHOBHbIE NOHSATHUSA Oprannyeckoi xumum (18 u.)
Ilpeomem  opeanuuecxoti  xumuu. OCOOEHHOCTH  OpPraHUYECKHUX  BEIIECTB. 3HAuYCHHE
oprannyeckoi XxuMuu. [IpuarHbl MHOTOOOpa3Hsi OpraHUYeCKMX BEIECTB. YTIIEPOIHBINA CKETIET,
€ro THIIBI: [UKINYECKue, anukindeckue. KapOouukinyeckne u reTepoluKINIECKUe CKENETHI.
Buael cBsizeil B MoJIeKylax OPraHUYECKUX BEIIECTB: OJWHAPHBIE, JBOMHBIE, TPOWHBIE.
W3meHeHne sHeprum CBsized MEXy aTOMaMM YIJIEpOJa MPU YBEIMYEHHH KPATHOCTH CBSI3H.
Hacepimenasie 1 HEHACHIIIEHHBIC COSTMHECHMUS.
DnexmponHoe cmpoenue u XumudecKue cesa3u amoma yenepooa. ' mbpuanzanust opouTaiei, ee
THIIBI ISl OPTaHUYECKUX COCIUHEHUN: sp3, spz, sp. O0Opa3oBaHue G- U T-CBS3€il B MOJIEKyJax
OpPTraHUYECKUX COETMHEHUI.

OcHosHble NONI0JCEHUsL CMPYKMYPHOU Meopuu Op2aHudecKux coeouHeHul. XUMHUYECKoe
crtpoenne. CtpykrypHas dopmyna. CTpyKTypHasi ¥ MPOCTpaHCTBEHHAs n3omepus. M3omepust
yriaepoaHoro ckenera. M3omepust monoxeHus. MexkinaccoBas — u3omepus.  Bunbl



MPOCTPAHCTBEHHOU n3oMepun. Ontudeckas uzomepus. ONTUYeCKre aHTUIOIbl. XUPATbHOCTD.
XupallbHble U axupaibHble MOJEKYIbl. ['eoMeTpuueckas uzomepus (yuc-, mpanc-u3omMepus).
T'omonozus. I'omonozu. I'oMmonorudeckast pa3HOCTb. ' OMOJIOrH4ecKue pspl.

OnekTpoHHble 3¢ dekTel. CrocoObl 3amucell peaknuid B opraHudeckor xumuu. Cxema
ypaBHEHHUE. Y CIIOBUS MpoBeIeHus peakiuid. Kiaccudukanus peakiuii OpraHnuecKrux BEIIeCTB
[0 CTPYKTYpHOMY TMPHU3HAKY: 3aMelIeHHe, MPUCOCIUHEHUE, OTIIEeIUIeHHe. MeXaHU3Mbl
peakiuii. CriocoObl pa3pbiBa CBsI3M yriaepoA-yriepoa. CBoOOIHBIC paauKaibl, HyKICODUIB U
3IEKTPOPHUIIBI.

Knaccugpuxayus opeanuueckux eewecmsé u peaxyuti. OCHOBHBIE KIJIACCHl OPTaHUYECKUX
coenunenuil. Knaccudukanus opraHn4eckux COEIUHEHUH MO (PYHKIMOHAJIBHBIM TIpPYIIIaM.
DNEKTPOHHOE CTPOEHHE OPraHNYECKUX BEIIEeCTB. B3auMHOe BiIMsSHNME aTOMOB U TPYIII aTOMOB.
NunykTuBHBINA 1 Me30oMepHBIi 3¢ dekThl. [IpencraBienne o pe3oHaHce.

Homenxnamypa opeanuyeckux éewyecmea. MexyHapoiHas (CUCTEMATUUYECKasl) HOMEHKIATypa
OpraHMYECKHUX BEIIECTB, €€ MNpUHUUIBL. PamnuonanbHas HoMmeHkinatypa. OKHCIEHHE H
BOCCTAaHOBJICHHE B OPraHUYECKON XUMHUH.

Kontpoabnas padora Ne 2 no teme: "OCHOBHBIE IOHATHS OPraHUYECKOW XUMUK"

Tema 3. YrueBoaopoasbl (42 4.)

Anxanwi. CTpoenue Momnekyinbl Metana. [lonarue o kondopmanusx. O01as xapakTeprucTuka
KJjacca, pU3nuecKue U XMMUIeCKHe CBOMCTBA (TOpPEHUE, KATATUTUIECKOE OKUCIICHUE,
raJIoreHUPOBaHKEe, HUTPOBAHUE, KPEKHUHT, MTUPOJIN3). MeXaHU3M peakiiuy XJIOPUPOBaAHUS
MeTaHa. AJKaHbl B ipupojae. CUHTETUYECKHE CIIOCOOBI MTOJIyYE€HUS alKaHOB. MeTo bl
MOJTyYEHUS AJIKAaHOB U3 aJIKUJITaIoreHuI0B (peakuus Bropia), 1ekapOoKkcuInpoBaHueM comeit
KapOOHOBBIX KUCIIOT U 3JIEKTPOIM30M PACTBOPOB COJICH KapOOHOBBIX KUCIOT. [Ipumenenne
AJIKaHOB.

Luxnoankanwvl. O01mAast XxapakTepUCTUKA Ki1acca, (pusnyeckue cBoricTBa. Buasl nzomepun.
HamnpsikeHHbIC U HEHANIPSKCHHBIC ITUKIIbI. XMUMUYECKUE CBOMCTBA IIUKJIONpPOIaHa (TOpeHue,
TUIPUPOBAHUE, TIPUCOCTNHEHUE TAJIOTCHOB, TaJIOTEHOBOIOPOJIOB, BOJIBI) U ITUKJIOTEKCaHA
(ropenue, XJI0pUpOBaHUE, HUTpoBaHUe). [lomydyeHrne MUKI0aTKaHOB U3 ATKaHOB U
JTUTAJIOTEHAIKAHOB.

Anxenwvr. O0mas xapakTepucTuka kiacca. CTpoeHHe MOJIEKYJIbl dTHiIeHa. Pu3ndecKue
CBOMCTBA aJKEHOB. ['eoMeTprnueckass n30MepHs AIKEHOB. XMMUYECKHE CBOMCTBA aJIKEHOB.
Peaknuu npucoeIMHeHNs 110 KPaTHOM CBSA3M — I'MAPUPOBAHUE, IaJOTEHUPOBAHUE,
rujiporajoreHupoBanue, ruapatanus. [IpaBuno MapkoBHUKOBA U €ro 0OBSICHEHHE C TOUKU
3peHHs ANEKTPOHHOU Teopuu. BzaumoeiicTBue aakeHoB ¢ OpOMOM U XJIOPOM B ra3oBoil dase
WK Ha cBeTy. OKucIIeHHe alKeHOB (FOpeHe, OKUCIEHUE KUCIOPOIOM B IPUCYTCTBUN
XJIOpUAa a1 s, Mo AeUCTBUEM cepedpa, OKUCIIEHUE FOPsIYUM MOAKUCIEHHBIM pacTBOPOM
IepMaHraHara Kaius, okucieHue no Baruepy). [lomumepusanus. [lomydenue aikeHoB U3
AJIKaHOB, AJIKUJITAIOTCHUIOB U JUTAJIOreHAIKaHOB. [I[puMeHeHe STUIIEHa U ITPOIIUIICHA.

Anxaouenwvi. Knaccudukanus 1ueHOBBIX yTrieBoopoa0B. ConpsokeHHbIE JUeHBI. DU3ndecKue
¥ XUMUYECKHE CBOMCTBA JUBUHIIA U n3ompeHa. 1,2- u 1,4-npucoeaunenue. [lomumepusarus.
Kayuyku. Bynkanuszamnus kayuykos. Pesuna u 36ouut. Cunre3s OyraaueHa u3 OyraHa u
JTaHoJIA.

Anxunor. Obmas xapaktepuctiuka. CTpoeHHEe MOJIEKYJIbI aneTuiieHa. Ou3ndeckue u
XUMHYECKHE CBOMCTBA AJIKNHOB. Peaklinu nprucoeInHEHUs TaJIoT€HOB, FaJIOT€HOBOI0OPOOB,
Bozbl. [ mapupoBanue. Tpumepusanus u aumepusanus aneruineHa. KuciaoTHsle cBOMCTBa
QJIKUHOB C KOHIIEBOM TPOWHOM CBs3b10. OKHCIEHUE aJIKNHOB PAaCTBOPOM IMEPMaHIaHaTa Kajusl.
[Tpumenenue anerunena. Kapouansiit Mmeto nonydenus aueruwieHna. [luponus merana. Cunres



AJIKMHOB aJIKWJIMPOBAHHUEM allCTHIINIOB.

Apenvl. Tlonstue 06 apomatuyHoctH. [IpaBuno Xrokkens. beH301 — cTpoeHHE MOJIEKYIIbI,
¢usnueckue cpoiicTBa. 'omonornueckuii psia 6ensona. Mzomepus qu3aMenieHHbIX OEH30510B
Ha MpUMepe KCUII0JIOB. Peakiiuu 3amenienrs B 0€H30JIbHOM sifipe (FaJIor€HUpPOBaHUE,
HUTPOBAHUE, ATKWIMPOBaHKe). Peakunu npucoeaunenus Kk 0eH3ony (TuapupoBaHue,
XJIOpUpOBaHHe Ha cBeTYy). OCOOEHHOCTH XUMHUU alKIIOeH3010B. [IpaBumna opueHrauuu
3aMeCTUTENEN B peaklusaxX 3amellleHus. bpoMmupoBanue u HUTpoBaHue Tosryosa. OKUciIeHne
aNKUIOEH30JI0B PACTBOPOM IIepMaHraHarta Kainus. ['anorenupoBaHue ajakuniaOeH30J10B B
0okoByto 11enb. Peakius Bropria—®@uTTHHra Kak METOJT CHHTE3a allKIII0eH3010B. CTHPOIT KaKk
IIpUMEP HENPEIEIbHOTO apOMaTUYECKOIO COEUHEHUS.

Ilpupoonvie ucmoynuku yeneeo0opo0dos. [IpupoaHbIi U TOMYTHBINA HEQTSHBIC Ta3bl, X COCTaB,
ucnons3oBanue. Hedtp kak cmech yrimeBomopozoB. IlepBuunas u BTOpuyHas rnepepadOTKa
HedTu. Pudopmunr. KameHHslil yroms.

l'anozenonpoussooHnvle Peakiny 3amMelieHus TajJoreHa Ha TUAPOKCUII, HUTPOTPYIIIY,
nuaHorpynny. JlelfictBue Ha rajJoreHnpon3BOAHBIE BOJHOTO U CIIMPTOBOI'O pacTBOPA ILIEJI0YH.
CpaBHeHUE peaKIIMOHHOW CIIOCOOHOCTH allKUJII-, BAHIII-, PEHUII- 1 OEH3WITaTIOr€HHUIOB.
Hcnonp30BaHue rajJoreH Npou3BOAHbBIX B ObITY, TEXHUKE U B cuHTe3e. [lonsarue o
MarHuMOpraHnyecKux coeluHeHusx. [lonydyenue ankaHoB BOCCTaHOBJICHUEM H0/1aJIKAHOB.
MaruuiiopraHi4ecKue COeJUHEHUS.

JlaboparopHble onbIThbl. COCTaBIeHUE MOJIETIEH MOJIEKYJT alKaHOB. B3auMoaeiicTBue alnkaHoB
¢ 6pomom. CocraBieHne MOIeTIe MOJIEKYJT HETTPEIEIbHBIX COSIUHEHHIA.

IIpakTuyeckas padora Ne 2. CocTaBieHue MoJielIeld MOJIEKYJT YIJIEBOJOPOIOB.
IIpakTuyeckas padora Ne 3. [lonydyeHne 3TUICHA U OTBITHI C HUM.

KonTpoasnas padora Ne 2 o TeMe «YTJI€BOAOPOIbI».

Tema 4. Kuciopoacoaep:kammue oprannyeckue coenunenus (30 4.)

Cnupmul. HomenknaTtypa u uzomepus cnuptoB. Tokcuueckoe JeicTBHE HA OPraHu3M
MeTaHoJja U 3TaHoja. Pu3nyeckre CBOMCTBA MpeleabHbIX OJJHOATOMHBIX CIIUPTOB.
XVMHYECKUE CBOWCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIMH 3aMEIIeHUs THIPOKCUIILHOM
IPYNIbl HA TaJ0reH, MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISpHAsl IeTHApaTalys, OKUCICHHE,
pEaKIMHU YIIIEBOIOPOTHOTO paguKaa). ANKOroiasaTel. [ uaponns, alkuaupoBanue (CHHTE3
POCTHIX 3QupoB 110 BunbsimMmcony). [IpoMblieHHbINH cuHTE3 MeTaHOIa. MHOrOaToMHbIE
CIUPTHI. DTUIECHTIUKONb U TIUIEPUH, UX (PU3HUECKHUe U XUMUYeCcKue cBoiicTBa. CHHTE3
JTUOKCaHa U3 3TWIEHIIIMKONSA. TokcHnYHOCTh ATHIeHT Ko KauecTBeHHas peakuus Ha
MHOTr0aTOMHBIE cIUPTHI. [IpocThie 3hupbl Kak H30MepbI MPeIEIbHBIX 0JJHOATOMHBIX CIIUPTOB.
CpaBHeHue UX (PU3MUECKUX U XUMHUUECKHUX CBOMCTB O ciupTamu. Peakiust paciienieHus
HPOCTHIX A3(PUPOB NOJIOBOJAOPOAOM.

@enonvt Homenknarypa u uzomepusi. B3aumMHoe BIUSIHEE TPYIINT aTOMOB Ha IpuMepe (peHora.
dusnyueckue U XMMUYecKHe CBOHCTBa (peHoa 1 Kkpe30ioB. KuciaoTHble cBOMCTBA (heHOJIOB B
CpPaBHEHMH cO criupTamu. Peakunn 3amenieHus: B 0€H301bHOM KOJIbIle (FaIOr€HUPOBaHUE,
HuTpoBaHue). Okucienue penosnon. KauectBennsie peakiuu Ha Gpenou. [Ipumenenue genona.
Kapbonunonvie coeounenus. IneKTPOHHOE CTPOEHUE KapOOHUIbHOM rpynibl. AJbJIETHABI U
KeToHbI. PHU3NUecKue cBOMCTBA (hopMallbJeTHIa, alleTAlIbJeTHAA, alleToHa. [lonsamue o kemo-
EHONIbHOLU Maymomepuu KapOoHUIbHbIX coeduneHutl. Peakiiuy npucoeIMHeH s BObI, CITUPTOB,
IIMaHOBOJI0pOJia U THapocyibduTa HaTpus. CpaBHEHUE PEaKIIMOHHON CIIOCOOHOCTH
aJbJIETH/IOB U KETOHOB B peaKIMIX MPUCOEINHEHNs. Peakiiny 3aMeriennst arToMoB BOAOPOIa
IpU 0-yTJIEPOJHOM aTome Ha ranoreH. [lonumepusanus ¢popmanbaeriia 1 aueTaabaerua.
CuHTE3 CIIUPTOB B3aMMOJIEHCTBIEM KapOOHUIIBHBIX COEAMHEHUN C PEaKTUBOM

['punbspa. OkucieHne KapOOHMIBHBIX coenHeHUH. CpaBHEHUE OKUCIIEHUS abIEeTH/I0B U
KeTOHOB. BoccTaHoBneHNe kKapOOHUIIBHBIX COETUHEHHH B criupThl. KauecTBeHHbIE peakiuy Ha
IBJETUAHYIO TpyHny. Peakuuu anbaoiapHO - KpOTOHOBOM KoHAeHcanuu. OcoO0eHHOCTH
dbopmanbneruaa. Peaknus Gpopmanbaeruna ¢ GeHOIOM.



Kapbonoevie kuciomol. INeKTpOHHOE CTPOCHUE KapOOKCHUIBHOI rpymmbl. ['oMoaoruueckuii
ps IPEIeNbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NYECKHEe CBONCTBA KAPOOHOBBIX
KHCJIOT Ha IIPUMEPE MYypPAaBbUHOM, YKCYCHOH, IIPOIIMOHOBOM, TAIBMUTHHOBOM U CTEAPUHOBOU
KHCJIOT. XMMHUYECKUE CBOMCTBAa KapOOHOBBIX KUCIOT. KHCIIOTHBIE CBOMCTBA (M3MEHEHHE
OKpPAaCKH UHJMKATOPOB, PEAKLIUU C aKTUBHBIMHM METaJJIaMU, OCHOBHBIMU OKCH/IaMU,
OCHOBAaHUAMH, coyisiMH). Vi3MeHeHHe Crilbl KapOOHOBBIX KUCIIOT IIPU BBEIAECHUHU JTOHOPHBIX U
aKUENTOPHBIX 3amMecTuTeneil. B3anmoneiicTBre kKapOOHOBBIX KUCIIOT CO CMPTaMHU (peaKius
srepudukaiun). ['anoreanpoBaHre KapOOHOBBIX KUCIIOT B OOKOBYIO 11e11b. OCOOCHHOCTH
MYpaBbHHOH KHCIIOTHL. BakHel1e npeacTaBuTeNu Kiacca KapOOHOBBIX KUCIIOT U UX
npuMeHeHue. [lomydyenne MypaBbMHON U YKCYCHOM KMCIIOT B IIPOMBIIIIIEHHOCTH. Bricimue
KapOoHOBBIe KUCIOTHI. LI[aBeneBas kucaoTa Kak MpeICTaBUTENb TUKAPOOHOBBIX KHCIIOT.
[IpencraBieHue o HeNpeAeabHbIX U ApOMAaTHUECKUX KUCI0Tax. OCOOEHHOCTH UX CTPOCHUS U
CBOWCTB. 3HaueHHE KapOOHOBBIX KUCIIOT.

DyHKyuoHanbHble NPoUu3Boo0HblE KapOOHOBbIX Kucaom. 1loaydeHne XI10paHruIpuaoB u
AQHTUAPUAOB KUCIIOT, UX TUAponn3. [lomydeHue caoxKHbIX 3PUPOB C UCTIOIB30BAHUEM
XJIOPAHTUAPUAOB M aHTHIPUIOB KUCIOT. CrioxkHbIE 3(DUPBI KaK U30Mepbl KAPOOHOBBIX KHCIIOT.
CpaBHeHHE (PU3NYECKUX CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOXKHBIX 3()UPOB U
U30MEPHBIX UM KapOOHOBBIX KMCIOT. [ M1ponn3 cinoxkHbIX 3pupoB. CHHTE3 CI0KHBIX 3PUPOB
¢denomnoB. Ciioxubie 3pHUpbl HEOpraHUIECKUX KUCIoT. Hurpornumepun. Amusl. Conu
KapOOHOBBIX KUCIIOT, X TEPMUUYECKOE PA3I0KEHHUE B IPUCYTCTBUH H1ea04u. CuHTE3
KapOOHMJIBHBIX COCMHEHUH Pa3IoKeHNUEM KaIIbIIEBBIX COJIEH KapOOHOBBIX KUCIIOT.
JlaGopaTopHbIe ONBITHI.

5. CBolicTBa 3TUIOBOTO CIIUPTA.

6. CBoiicTBa IIMIIEPUHA.

7. CpoiictBa ¢penona. KauecTBeHHbIE peakny Ha (HEHOITBI.

8. CpoiicTBa opmanuHa.

9. CBolicTBa YKCYCHOM KUCIIOTBI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTuyeckas padora Ne 4. [lonyuyenne 6pomaTaHa.

IIpakTyeckas padora Ne S. [losnydeHue anerona.

IIpakTuyeckas padora Ne 6. [lonydueHrne yKCyCHON KUCIIOTHI.

IIpakTyeckas padora Ne 7. [losnydyeHune sTunanerara.

IIpakTuyeckas padora Ne 8. Pemenue skciepuMeHTaIbHBIX 3371a4 [0 TEME:
«Kucnopoaconepxaiine opraHM4eCKUe BELIECTBAY.

Kounrtpoasnas padora Ne3 no teme «Kucnopopacoepxaiiue opraHiuecKie BEIecTBay.
Tema 5. A30T- u cepocogepxamme coeguHenus (17 4.)

Humpocoeounenus. INeKTpOHHOE CTpOeHUEe HUTporpynmnsl. [lomyyeHue HUTPOCOEAMHEHUU.
B3peiBuatsle BemecTsa.

Amunvi. I3omepusa amuHoB. [lepBuuHbIe, BTOPUUHBIE U TPETUYHBIE aMUHBI. DU3NUecKue
CBOICTBa NPOCTENIINX aMUHOB. AMUHBI KaK OpraHMuecKkrne ocHoBaHusA. Colln aJIKMIIaMMOHMUS.
AJKUIMpPOBaHUE U allJIMPOBAHNE aMUHOB. Peakiiuu aMMHOB € a30TUCTOM KUCIIOTOM.
Apomarndeckue aMUHbl. AHWINH. B3anMHoe BiMsiHUE TPYIIT aTOMOB B MOJIEKYJIE aHUJIMHA.
XWMHUYECKUE CBOMCTBA aHUIMHA (OCHOBHBIE CBOIMCTBA, PEAKIIUU 3aMEIICHHUS B apOMAaTHIECKOE
A1pO, OKUCIIeHHe, aluiarupoBanue). Jnazocoenunenus. I[lomydeHne aMUHOB U3 CIUPTOB U
HuTpocoeauHeHni. IIpumenenue anmnuna. Cepoopranndeckue coenqunenus. [Ipeacrasinenue
0 CEepOOPraHNYECKUX COeTUHEHUAX. OCOOEHHOCTH X CTPOEHUS U CBOMCTB. 3HAUEHUE
CEPOOPTraHUYECKUX COCAUHEHHI.

l'emepoyuknei. @dypaH M NHUPPOT KaK NPEACTABUTENN MATUWIEHHBIX T'E€TEPOLMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl nupposa. KuciotHele cBoiicTBa muppona. [lupuann kax
IIPEJICTABUTEND MIECTUWIEHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJIEKYJIbl TUPUIMHA.
OcHOBHBIE CBOWCTBa NUPUIUHA, PEAKIUU 3aMEIIEHUs C apOMATUYECKUM  SIIPOM.



[IpencraBienne 00 wuMUAa30je, NUPUAMHE, IypUHE, HYPHHOBBIX M MUPUMHUIAMHOBBIX
OCHOBAHUAX.

JlabopaTopHble onbIThbl. KauecTBEHHBIE PEAKIIMN HA aHUJIMH.
IIpakTnueckass  padora  Ne9. Pemienne  SKCIEpUMEHTAIbHBIX  3aJad 1O  TEME
«A30TcozepKalle OPraHUYECKUE BEIIECTBAY.
Tema 6. Buosioruyeckn akTuBHbIe BelecTBa (30 4.)
JKupbi Kak cokHbIE 3(UPHI TIMIEpPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBIJICHHE )KUPOB.
I'maporenusanust xuUpoB. Mbl1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT.
Vaenesoow. MoHo- u aucaxapuisl. OyHKIMH YTIEBOIOB. bruonorudeckas poyib yrieBo10B.
I'moxo3a — (uznyeckue cBOWCTBA, TMHEHHAS U LUKIMUecKass popMbl. Peakiiuu riroko3bl
(oxkMCIEHNE a30THOM KMCIIOTON, BOCCTAHOBJIEHNE B IIECTUATOMHBIN CIIMPT), KAUECTBEHHBIE
peakuuu Ha Ioko3y. bposkeHue rioko3sl. @pyKkTo3a Kak u3oMep rioko3sl. Pubosa n
ne3okcupubosa. [lonsarue o rmko3ugax.
Hucaxapuowi. Caxapo3a Kak NpeacTaBUTE]b HEBOCCTAaHABIMBAIOUIMX AUcaxapyuI0B. ManbTo3a
W JIaKTO03a, 1euioounosa. ['uaponus nucaxapunos. [lonydenue caxapa u3 caxapHOi CBEKJIBI.
Tonucaxapuowvr Kpaxmai, riiukoreH, nesnatonosa. KauecTtBeHHas peakius Ha Kpaxmall.
I'mpponns nonmcaxapuios.
Hyxneunosvie kuciomel. Hykneosunsl. Hykneoruasl. HykiienHOBBIE KUCIOTBI KaK IPUPOIHBIE
nonumepsl. Ctpoenue JJHK u PHK. I'nponu3 HykJI€HHOBBIX KUCIIOT.
Amunokucromul Kak aM(poTepHbIe coelMHEHMs. Peakiuy ¢ KUCII0TaMU 1 OCHOBaHUSIMHU.
O6pa3oBanue cioxHbIX 3¢upos. [lentuasl. [lentuanas cBs3b. AMUAHBIN XapakTep MENTHAHON
cBsA3u. ['uaponus nenTuaos.
Fbenxu. IlepBuunasi, BTOpUYHAs M TPETUYHASL CTPYKTYPhI OelkoB. KauecTBeHHbIE peakiuy Ha
OenKu.
JlabopaTopHble ONBITHI.
11. CpoiictBa riroko3bl. KauecTBeHHas peakuus Ha rroko3y. Onpeaenenne Kpaxmasia B
IPOAYKTAaX MUTAHUS.
12. [BeTHBIE peakiy OEIKOB.
IIpakTuyeckas padora Ne 10. [IpuroroBienue pacTBOpOB OEJIKOB U U3YUEHHUE UX CBOMCTB.
IIpakTnueckas padora Ne 11. Penenue skcriepuMeHTaNbHBIX 3a/1a4 HA UICHTU(DUKALIUIO
OPraHUYECKUX COCTUHEHUI
KonTposbnass padora Ne 5mo Temam «A3oTcoiepxamuye ¥ OWOIOTUYECKH AaKTUBHBIC
OpraHMYECKHE BEIIECTBAY.
Tema 7. CuHTeTHYECKHE BBICOKOMOJICKYJ/IsIPHBbIE coequHeHns (8 41.)
[TonsiTie O BBICOKOMOJIEKYJISIpHBIX BemiecTBax. [lonmnMepusanuss ¥ NOJUMKOHACHCALUS Kak
METO/IbI CO3JaHMsI OJTMMEPOB. DIIACTOMEPBHI.
[Tpuponubiii u cunrermueckuit kayuyk. Comnonumepusanus. CoBpeMeHHbIE IUIACTUKU
(MoNMATHIIEH, HOJIMIIPOIIUIIEH, MOJIUCTUPOJL, MOJINBUHUJIXJIOPU, ¢dToporuacr,
nomdTUIIeHTeped TaIaT, akprii- OyTaaueH- CTUPOIbHBIN MIACTUK, TOJTUKAPOOHATHI).
[TpupoaHbIe U CHHTETHYECKHE BOJIOKHA (0030D).
JlaboparopHsbie onbIThl. 13. OTHOIIEHNE CHHTETUYECKHX BOJIOKOH K pacTBOpam KHUCIOT U
IeJI0Y€ei.
IIpakTuyeckas padora Ne 10. Pacnio3HaBaHue M1acTUKOB.
IIpakTyeckas padora Ne 11. Pacno3HaBaHH€E BOJIOKOH.

Conep:xanue pa3aesnoB U TeM yuyeOHoro npeamera " Xumus'"

11 kaacce (5 4 B Henenro, Becero 170 u.)

Tema 1. Hemetasisbl (50 4.)
Knaccughuxkayus neopeanuyecxkux éewyecms. IneMeHTbl METAUIbI U HEMETAJUIBI M X TOJ0XKEHUE
B [Iepmoanueckoii cucreme.
Booopoo. Tlomyuyenue, pusndeckne 1 XMMUYECKHE CBOWCTBA (PEaKIMU C METaJIaMU U
HEMeTaJllIaMH, BOCCTAaHOBJIEHHE OKCUI0B U coiiei). ['unpuabl. TorBHbIE 37IEMEHTHI.



T'anozenvi. OOmIas XapaKTepUCTUKA MOATPpyMIbl. Dr3nyeckre CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHS OKHCIUTEIbHON aKTUBHOCTHU T'aJIOT€HOB B COOTBETCTBUU C UX
MOJIOKEHHUEM B Teproanyeckor Tabnuie. [1opsaaok BEITECHEHHS TaIOTeHOB U3 PAaCTBOPOB
rajoreHu10B. OCo0eHHOCTH XUMUU PTopa. XJI0p — MOJIy4YEeHHE B IPOMBIIIJICHHOCTH U
TabopaTopuu, peakiuy ¢ MeTajllaMHi U HeMeTaiaMu. B3anmoneiictBue xiopa ¢ BoJol u
pactBopamu 1enoueil. Kuciaopoansle coequHeHus xaopa. [ MmoxinopuTsl, XJI0pat U NepxJopaThl
KaK TUIHYHbIe okuciauTend. OcobenHocTy Xxumun Opoma u oxa. KauecTBeHHas peakuus Ha
non. I 'anoeerno8000poodsbi — 1oJyuyeHHe, KUCIOTHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. ColsiHas
KHCJIOTa U ee conu. KauecTBeHHbIE peakuy Ha TaJOreHU]] - HOHBI.

Onemenmol nooecpynnwsi kuciopooa. OO1Ias XxapaKTepucTUKa noArpymnisl. usnueckue cBoiicTa
npocThiX BemecTB. O30H Kak ajutoTpornHas Moaudukanus kucinopoaa. [lomyuenue ozona. O30H
Kak okuciuTenb. [103uTHBHAsA U HEraTUBHAs POJIb 030HA B OKpYXaroliei cpene. CpaBHEeHHE
CBOWCTB 030Ha U KUCIopoaa. Boga n mepokcu Bogopo/a Kak BOAOPOAHbBIE COSTMHEHUS
KHCJIOpO/ia — CpaBHEHUE CBOMCTB. [lepokcua Boiopoia Kak OKMCIUTEIb U BOCCTAHOBUTEIIb.
Ilepokcuapl METAILIOB.

Cepa u eé coedunenus. Annotponus cepbl. PU3NUECKUE U XMMUYECKHE CBOWCTBA CEPbI
(B3aMMOICHCTBHE C METAJNIAMH, KHCIOPOIOM, BOJIOPOIOM, PACTBOPAMH LIEIIOUYEH, KHCIOTaMHU-
okuciautensimu). CepoBoJOpo] — MOJyYEHHE, KUCIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA.
Cynbhunbl. CepHUCTBIN ra3 Kak KUCJIOTHBIN OKcHI. OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIbHBIC
CBOMCTBa cepHUCTOro rasa. [logydeHne cepHUCTOro ra3a B IPOMBILUIEHHOCTH U J1a00paTopuu.
Cepnucrast kuciota u ee conu. Cepuslii anruapua. Cepnas kuciora. CBoiicTBa
KOHIICHTPUPOBAHHOMN M pa30aBIeHHON cepHOIl KMCIOTHI. JleficTBHe KOHIIEHTPUPOBAHHON CEepHON
KHCJIOTHI Ha caxap, METaJuIbl, HEMETaJlIbl, Cynbduasl. Tepmudeckast ycTOHUMBOCTD CyIb(aToB.
KadecTBeHHast peakiys Ha CEpHYIO KUCIIOTY U ee coyid. TuocepHas KMCI0Ta U THOCYIb(AaThI.
Asom u e2o coedunenus. DIeMEHTbl NOArpyHNbl azoTa. OOIIas XapaKTepUCTHKA MOArPYIIIHI.
@dusnueckue cBOHCTBa NpOCThIX BemecTB. CTpoeHue Moiekyasl azora. dusnyeckue u
XUMHYECKHE CBOICTBa a30Ta. [lomydenne a30Ta B MPOMBIIUIEHHOCTH | JabopaTopun. HUTpuabr.
AMMHaK — ero nojy4deHue, Gpu3nveckue 1 XuMuueckue cBoiictea. OCHOBHbIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammonus. [loBeneHue coneil aMMOHHMS NMpU HarpeBaHUH. AMMHUAK
KaK BOCCTaHOBHTENb. [Ipumenenne ammuaka. OKCUIBI a30Ta, UX MOIydYeHHe U cBoMcTBa. OKCH
azora(l). Oxucnenme oxcuga aszora(ll) xucnopomom. Humepuzanmst oxcuga azota(lV).
A3zoTHCTas KUCIOTa U €€ coli. HUTpUTBI Kak OKUCITUTETN U BOCCTAHOBUTEIN. A30THAasI KUCIIOTA
— (u3nyeckne M XUMHUYECKHE CBOWCTBA, mosydeHue. OTHOIIEHWE a30THOH KHCIOTHI K
MeTajulaM M HeMeTa/slaM. 3aBUCHUMOCTb IMPOJYKTa BOCCTaHOBJECHHS a30THOM KHCIOTBHI OT
AKTUBHOCTH METaJlIa U KOHIIEHTPAIMH KUCIOTHL. TepMudeckass yCTOMYMBOCTh HUTPATOB.
Docgop u ezo coedunenus Amnorponus pochopa. Xumuueckue cBoicTa hocdopa (peakiuu ¢
KHCJIOPO/IOM, TaJIOTEHAMH, METAJJIAMH, CJIO’KHBIMHU BEIIECTBAMH-OKUCIUTEINSIMH, IIETIOYaMH).
[Tony4yenue u npumenenue pochopa. docdopusiit anruapua. OprodochopHas u
MeTadocdopHast KUCIOTHI U X conu. KauecTBeHHas peakius Ha optodocdarsl. Paznoxenue
optodocdopnoii kucnotsl. [Tupodocdopnas kucnora u nupodocdarsl. Pochuasl. Dochun.
Xmopunsl pocdopa. Oxcua docdopa(lll), pocdopucras kucnora u ee comu.

Venepoo. Annotponust  yraepona. CpaBHEHHE CTpPOGHHMS UM CBOMCTB rpadurta M anmMasa.
dynnepeH Kak HOBas MoJIeKyJsipHas ¢opma yriaepona. I'paden kak MoHocnol rpadwura.
VYraeponHele HaHOTPYOKHM. VYTOJb. AKTHBHPOBAHHBIA yroib. AjcopOuus. XuUMHYECKHE
cBorictBa yris. Kapowael. [mapomn3 kapOupa kambiwst W KapOuja amroMunus. KapOwmbr
NEepeXOJHbIX METAJUIOB KaK CBEpXMpouHble MaTepuanbl. Oxcuasl yriaepona. OOpa3oBaHue
YyrapHOTO Ta3a TPHU HEMOJIHOM CrOpaHWHU YINIA. YTOJb W yrapHBIA ra3 Kak BOCCTaHOBHUTEIH.
Peaknus yrapHoro rasa ¢ pacruiaBamu menodeil. CuHTe3 popMHaTOB U OKCAaTOB. Y TIEKUCIBINA
ra3. YroipHas KucjaoTa u ee conu. [loBeneHne cpeJHUX U KUCIBIX KapOOHATOB MpU HArpeBaHUU.
Kpemnuii. CBoiicTBa mpocToro BemiecTBa. Peakuuum ¢ XJOpPOM, KHCIOPOJOM, pPacTBOpaMH
mrenodeir. OKCHI KpeMHHUsSI B TIPUPOJIe U TeXHHUKe. KpeMHUEeBbIe KUCIOTH M UX COJH. [ uapomm3
cuimkatoB. CuilaH — BOJOPOJHOE COSIMHEHHE KPEMHUSI.



b o p. Oxcun 6opa. bopHas xucnora u ee conu. bypa.
JlaGopaTopHbIe ONbITHI.

1. ITonyuenue xjopa U U3y4E€HHUE €0 CBOMCTB.

2. O3HaKOMJICHHE CO CBOMCTBAMU XJIOPCOIEPKALIUX OTOeIBaTeNeH.

KauecTBeHHast peakuys Ha TajJOreHu ]l - HOHBI.

3. CpoiicTBa OpoMa, fioa 1 ux cojieid. Pasziioxenue nepokcuaa Boiopoa.

Oxkwucliienre Hou1 -MUOHOB IEPOKCUAOM BOJOPOA B KUCIION cpejie.
. I3ydyeHue CBOMCTB CEpHOM KUCIIOTHI U €€ COJICH.
. I3yueHune CBOMCTB BOJHOI'O PaCTBOPAa aMMHMAKA.
. CpoiicTBa coseli ammoHnus. KauecrBeHHast peakuus Ha Gocdar-moH.
. KauecTBennas peakuus Ha kapOoHaT-uoH. Paznoxenne ruapokapOoHaTa HATpUs.
. UcnibITanne pacTBopa CUIMKATA HATPUSL MHAUKATOPOM.
. O3nakomiieHHe ¢ 00pa3lamMu MPUPOTHBIX CUIIUKATOB.
IIpakTnyeckas padora Nel. [lonyuenue Bogopoaa.
IIpakTuyeckas pad6ora Ne 2. [lonydyeHne XJI0poBOAOPOIA U COJISTHOM KUCIIOTHI.
IIpakTnyeckas padora Ne 3. [lonyyeHne aMmMuaka U U3y4eHUE €T0 CBOWCTB.
IIpakTyeckas padora Ned. [lonydyeHue yriaekuciaoro rasa.
IIpakTuyeckas padora Ne 5. BeinojiHeHHE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «HemeTamnby.
Kourtpoasnas padora Nel no teme «HemeTtamiby.
Tema 2. O61ue cBoiicTBa MeTa/UI0B (4 4.)
Obwuti 0630p s1emenmos - memanog. CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB. MeTaITNIeCKIe
Kpuctaymmueckue pemerkd. CruotaBel.  XapakTepucThka Hanboliee W3BECTHBIX —CIIABOB.
Ilony4yeHnue U IpUMEHEHUE METAILIOB.
Tema 3. Mera/uibl riiaBHbIX noarpyni. (18 4.)
Ll]enounvie memannvl— o01as XapaKTEPUCTHKA MOJATPYIIIbI, XapaKTepHbIE PEAKIUU HATpUS U
kanus. CBOICTBA 1IENI0YHBIX MeTauioB. [Tonydyenue menounsix metaiioB. Cona v eKuit
HaTp — BaKHEHIINe COETUHEHUS HATPUSI.
bepunnuii, maenuti, wenounosemenvHvle Memaiivl. MarHuii M KanblMid, uX oOmIas
XapakTepUCTUKA Ha OCHOBE MojoxeHus B Ilepuogmyeckon cucreme siaemeHtoB /J[. .
MenneneeBa u cTpoeHuss atoMoB. IlomydeHue, Qu3nueckue U XHMMHUYECKHE CBOMCTBA,
NPUMEHEHWE MarHus, KalblMsl M HMX COeIWHEHUH. AMQOTEpHOCTh OKCHIa M THUIPOKCHIA
6eprinnst. XKecTKoCTh BO/IbI U cIOCO0BI ee ycTpaHeHus. OKkpacka MIaMeHH COJISIMH LIeNTOYHBIX U
IEJI0YHO3EMENbHBIX METAJJIOB.
Antomunuti. PacipocTpaHEeHHOCTh B IPUPOJIe, PU3NIECKHE K XUMUYECKHE CBOMCTBA (OTHOIICHUE
K KHCJIOpOJly, TajloreéHaM, pacTBOpaM KHUCJIOT M UIeJouei, amoMoTepMus). AMQOTEpHOCTh
okcyuaa W ruapokcuaa amomuHus. Comm amomuuus. llomHoe pasmokeHune BoJOM coreit
ATIOMUHHUS CO CIa0bIMM JIBYXOCHOBHBIMHU KHCJIOTaMH. AJIIOMHMHAThl B TBEPAOM BHJE M B
pactBope. [Ipumenenue antomunusa. CoelMHEHUS ATFOMUHHUS B HU3IINX CTENCHAX OKUCICHHUS.
Onoso u ceuney. Pu3nyecKkue U XUMUYECKHE CBOMCTBA (peakUU € KHCIOPOJOM, KHUCIOTaMu),
npumenenue. Comnu onosa(Il) u ceunna(ll). CBUHIIOBBINH aKKYMYIISTOP.
Tema 4. MeTa/iibl MO00YHBIX OATpyNi. (28 4.)
Memannvt no6ounsix noocpynn. OcoOEHHOCTH CTPOSHUS aATOMOB IEPEXOJHBIX METALIOB.
Xpom. @usnyeckue CBOICTBa, XHWMHUYECKHE CBOICTBa (OTHOIIEHHWE K BOASHOMY THapy,
KHCIIOpOZly, XJIOpY, pacTBOpaM KHCIOT). V3MEHEHHE OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJPOKCHIOB XpOMa C POCTOM CTENEHU OKHCIICHUS.
Amoporepnbie cBoiicTBa okcuga U ruapokcuna xpoma(lll). Oxucnenue comeit xpoma(Ill) B
XpoMmaThl. B3auMHbIE mepexoabl XpOMAaToOB M JUXpPOMAToB. XpomaTbl M JUXPOMAThl Kak
OKHCJIUTENH.
Mapeaney — ¢dusnveckre W XMMHUYECKHE CBOMCTBA (OTHOIIEHHWE K KHUCIOPOAY, XJIOpY,
pactBopam kucinot). Okcun Mapranna(IV) kak okuciaurens u katanuzarop. [lepmanranat kamus
KaK OKMCJIUTENh. MaHraHar Kajaus 1 ero CBOMCTBa.
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Kenezo. Haxoxienue B mpupoje. 3HaUCHHUE Keljie3a Il OpraHu3Ma 4denoBeka. Puznueckue
cBoiicTBa kene3a. CruiaBel kejle3a C  yIVIEpOJOM. XHMHYECKHE CBOMCTBA Kejesa
(B3aUMOJIEHCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpOH, yIiieM, KUCIOTaMH, PacTBOPAMH COJICH).
CpaBHEHHE KHCIIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB THAPOKCHAA
xene3a(ll) u ruapokcuna xxenesa(Ill). Conu xeneza(ll) u xeneza(Ill). Meroasl nepeBona comnei
xkene3a(ll) B
conu xkene3a(lll) u o6parHo. OkucnuTenbHbie CBOMCTBA coenuuennit xkemne3a(lll) B peakuusx c
BOCCTAHOBUTEISIMH (MOIUAOM, Menblo). lluaHuaHble KOMIUIEKCHl kene3a. KadecTBeHHbIE
peakuuu Ha uoHsl xene3a(ll) u (I10).
Meow. Haxoxnenue B mpuponae. Pusznyeckne W XHUMHYECKHE CBOMCTBA (B3aMMOJCHCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepoil, kucinoramu-okuciurensimMu). Conu menu(Il). Memausiii kymopoc.
Ammvuakatel Meau(l) m megu(Il). ITomydyenue oxcuma menu(l) BocCTaHOBICHHEM THAPOKCH]IA
meau(Il) riroko3oi.

Cepedopo. dusnueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C CEpPOM, XJIOpOM,
KHCIIOTaMU-oKucuTersiMu).  OcakJieHue okcuiaa cepedpa TpH JCHCTBUM INEJIOYH HA COJIU
cepebpa. AMMuakatel cepebpa kak okuciautenu. KauecTBeHHast peakiiys Ha HOHBI cepedpa.
3o10mo. ®u3nyeckue 1 XMMUYECKUE CBOICTBA (B3aUMOJIEHCTBUE C XJIOPOM, «LIAPCKOM BOJIKOM.
CrniocoObI BbIACTIEHUS 30JI0Ta U3 30JI0TOHOCHOMN MOPO/IBL.
Lunx. ®uznueckue M XMMHUYECKHE CBOMCTBa (B3aMMOJAEMCTBHE C rajOreHaMM, KHUCIOPOJIOM,
CEepoii, pacTBOpaMU KUCIOT U mIenodeit). AMGOTepHOCTh OKCUAA U THUIPOKCHIA IIMHKA.
Pmymp. IIpencraBienne o CBOMCTBaX PTYTH U €€ COEAMHEHUSIX.

JlaGopaTopHbIe ONBITHI.

10. OkpaivBanue MIaMeHH COSAUHEHUSAMH IET0YHBIX METAJIJIOB.

11. O3HakomileHHE C MUHEpaJaMU U BaXKHEHITUMU COCTMHEHUSMU IISJIOYHBIX METAJIOB.

12. CBoiicTBa COETMHEHUM 1IETOYHBIX METAJUIOB.

13. OkpamuBaHue MJIaMEHU COJISIMU 11IEJIOYHO3EMENIbHBIX METAJIOB.

14. CpoiicTBa Maruusi 1 €ro COeIMHEHUMN.

15. CBoiicTBa COEIMHEHUI KabIUSI.

16.KecTkoCTb BOJIBI.

17. B3aumopeiicTBuE aIFOMUHHUS C KUCIOTAMHU U IIEJI0YaMHu.

18. AMdoTepHbIe CBOWCTBA THIPOKCUIA ATTFOMUHUS.

19. CBoiicTBa 0JIOBa, CBHHIIA M MX COCIUHEHMH.

20. CgoiicTBa comeit xpoma.

21. CBoiicTBa Maprasua u €ro COeAMHEHU M.

22. VIzyueHue MUHEpAJIOB XkKele3a.

23. CroiicTBa xene3a. KauecTBeHHbIe peakiiuy Ha HOHBI kene3a. [Tomyuenne okcuaa meau(l).
24. ColicTBa MeIH, €€ CIUIaBOB U COSIANMHEHUHN.

25. CBoiiCTBa IMHKA U €T0 COETUHEHUM.

IIpakTuyeckas padora Ne6. [lonydeHre roppkoit coiau (CEMUBOIHOIO Cyib(haTa MarHus).
IIpakTuyeckas padora Ne 7. [losnydeHne alroMOKaIneBbIX KBACIIOB.

IIpakTuyeckass padora Ne8. BrimonHeHue SKCIIEpUMEHTANBHBIX 3a7a4 Mo Teme «MeTraibl
TJIaBHBIX MOATPYIII.

IIpakTuyeckas padora Ne9. [TomyyeHue MmeaHOTO Kymopoca.

IIpakTyeckas padora Nel(. [Tonyuenue sxene3Horo Kymnopoca.

IIpakTuyeckas padora Ne 11. BeimonHeHHe sKCIEpUMEHTANIbHBIX 3a/lad Mo Teme «MeTasuibl
MOOOYHBIX MOATPYIII.

KonTtpoabnas padora Ne 2 o teme «MeTamis.

Tema S. Ctpoenne BemectBa (14 4.)

Cmpoenue amoma. Hykmuasl. M3otonsl. Tumsl pagnoakTUBHOTO pacnajga. TepMosaepHbId
cunte3. [lomyueHue HOBBIX 31eMEHTOB. SnepHble peakiuu. CTpoeHHe dIEKTPOHHBIX 000I0YeK
atomoB. [IpencraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE umcia. ATOMHBIE OpOHTAIIH.
Pannyc atoma. D1neKTpOOTpHULIATENIBHOCTb.



Xumuueckas césa3b. Bunpl xummnueckoi cBs3u. KoBaneHTHas CBsA3b U €€ XapaKTEPUCTUKU (JJIMHA
CBSI3H, MOJIAPHOCTD, OJISIPU3YEMOCTh, KPaTHOCTh CBA3M). MloHHast cBsI3b. MeTainyeckas CBs3b.
Cmpoenue meepovix men. Kpucrammuueckue u amopdubeie Tena. THIBI KPUCTAUIMYECKHUX
PELIETOK METAUIOB M MOHHBIX COEUHEHUN. MeKMOeKyIIIpHble B3auMoaencTBus. Bogopoanas
CBSI3b.

Tema 6. TeopeTnueckoe onucaHue XMUMHYECKUX peakiuii (27 4.)

Tennosoti a¢hghexm xumuueckoii peakyuu. JHIOTEPMUYECKHE U SKI0TEPMUIECKHE PEAKLINH.
3akon ['ecca. Terora o6pa3oBaHus BeniecTBa. JHEPrus CB3u. [loHsATHE 00 SHTAIBITHH.
[Tonsitue 06 sHTponMU. BTOpoii 3akoH TepMoarnHaMuKku. DHeprus [ m60ca u kpurepun
CaMOIPOU3BOJIBHOCTA XUMUYECKON PEAKIUU.

Ckopocmb Xumuyeckoul peakyuy u €€ 3aBUCUMOCTb OT IPUPObl PEarupyrOINX BELIECTB,
KOHLIEHTPAllUU PEareHTOB, TEMIIEPATypbl, HATMYUS KaTaIn3aTopa, IIONIaJ1 IOBEPXHOCTH
pearupyronmx BemecTB. 3akoH aelicTByrommx macc. [Ipasuno Baut -I'odda. [Tonstue o6
SHEPruU aKTUBAIMHU U 00 SHEPreTHIecKoM npoduie peakuu. | OMOreHHbII U reTepOoreHHbIH
karanu3. [I[puMepsl KaTanUTUYECKUX MTPOLIECCOB B TEXHUKE U B )KUBBIX OpraHuzMax. @epMeHTbl
KaK OMOJIOTMYECKUE KaTanu3aTOPhI.

Obpamumvie xumuueckue peaxyuu. Xumuueckoe pasHoBecue. Ilpunnun Jle Hlatense.
Koncranra paBHoBecus. PaBHoBecue B pactBopax. Koncrantel guccoumanuu. Pacuer pH
PacTBOPOB CUJIBHBIX KUCJOT U 1eno4eil. /lpouszeedenue pacmeopumocmu.

Pao  axmuenocmu memannos. lloHsiTHE © CTaHOAPTHOM DJIIEKTPOJHOM TOTEHIHAIE U
AIIEKTPOJBIIKYILEH CUJIe peakuMu. XUMHUYECKUE NCTOUYHUKU TOKA: rajlbBaHUUECKHUE DJIEMEHTHI,
AKKyMYJIITOPbl M TOIUIMBHBIE 3JIEMEHTHI. JIEKTPOJU3 PAaCIUIaBOB M BOJHBIX PACTBOPOB
AIIEKTPOJIUTOB. 3AKOHbI INEKMPONU3A.

JlaboparopHbie onbITbl. DakTOpPHI, BIUSIOLIME HAa B3aUMOJICUCTBUE METaJlla C PacTBOpaMu
kucaoT. CMmellleHne XMMHUYECKOr0 PaBHOBECHUS NPU YBEIMUYEHUM KOHLEHTpPAlUU PEareéHTOB U
npoayKToB.26. Karanutuueckoe pa3iokeHue Nepokcuia BOAopoaa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEAKIIHH.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Koutpoabnas padora Ne3. Teopernueckue OCHOBBI XUMHUH.

Tema 7. Xumnueckasi Texnosiorus (10 4.)

Ocnognbie npuHyunsl xumuyeckol mexuono2uu. ITpon3BoACTBO CEpHON KHUCIOTHI KOHTAKTHBIM
cnocodoM. Xumu3Mm mporiecca. Crlpbe Ui IPOU3BOJICTBA CEPHOM KHCIOThL. TexHonornyeckas
cxema Ipolecca, rnpoiecchl 1 anmnaparsl. [IponsBoacTBo ammuaka. X¥MHU3M IMpoliecca.
OmnpeneneHne ONTUMAIBHBIX YCIOBUM MIPOBENEHUS peakiyy. [[puHIMI HUPKYIALIUN U €T0
peanu3alys B TEXHOJOTUYECKON CXEME.

Memannypeus. Yepnas metannyprus. JJoMeHHBIH npolecc (ChIpbe, YCTPOHCTBO JOMEHHOI neun,
XUMU3M npornecca). [Ipou3BoACcTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEUaX.
Opeanuueckuii cunmes. CHHTE3bI HA OCHOBE CUHTE3-Ta3a. [[pon3BoacTBO MeTaHoIA.

Dkosorus U npobiaemMa oXpaHbl OKpYXKaroiei cpebl. 3eneHas XUMHUsL.

Tema 8. XuMusi B noBceHeBHOM ku3Hu (8 4.)

Xumus numu. Kupsl, Oenku, yrieBoJsl, BUTaMUHbL. [luieBsle 1006aBKU, UX KiacCU(pUKALIKA.
3ampelieHHble M pa3pellieHHble NHIIeBble 00aBku. JlekapcTBeHHble cpencTtBa. Kpacku u
nUrMeHThl. [I[pUHINIIBI OKpalInBaHUs TKAHEH.

Tema 9. Xumus Ha ciay:k0e odmecrsa (7 4.)

Xumus B ctpoutenbeTse. Llement, 6eton. Ctekio u kepamuka. TpaJullMOHHBIE U COBPEMEHHBIE
Kepamuueckue Marepuaibl. CBepXImpoBofsinas kepamuka. bertoBas xumusa. OtbenuBaroiue
cpeacTtBa. XUMHA B CeIbCKOM Xo3sicTBe. MHCeKTHIMIBI M mecTuiuapl. CpencTBa 3alluThl
pacteHuil. PenesieHTsl.

Tema 10. Xumus B coBpeMeHHOMH HayKe (4 4.)

Oco0eHHOCTH COBpPEMEHHOM Hayku. MeTonosiorusi HaydyHoro wuccienoanus. Ilpodeccus
XUMHUKa. MaTteMaTudeckasi XuMUs.



[Touck xumudeckoit nudopmaruu. Padota ¢ 6a3aMu 1aHHBIX.

JlaGopaTopHbIe ONbITHI.

27. 3HaKOMCTBO C MOIOIIMMHU CPEACTBAMHU. 3HAKOMCTBO C OTOEIMBAIOIIUMH CPEJICTBAMHU.
28. Kiten. 29. 3HakOMCTBO C MUHEPAJIbHBIMU YIOOPEHUSIMHU U U3YYCHHE X CBOWCTB.
KonTpoubnas pabora Ne 5. ltorosast KoHTpoabHas padora.



Y4yeOHO-TEMaTHYECKUH IIJIAH
10 kaacc (5 4 B Heaeno, Bcero 170 u.)

B mom uucne
Homep Tema Konuuecms | npaxmuuec | xonmponsn
membl 0 uacog Kue ble
padomut paoomut

1 [ToBTOpEeHME M yrioyOieHne 3HaHU! 25 1 1

2 OCHOBHbBIE IOHSTHSI OPraHUYECKON XUMUU 18 - 1

3 YrineBonopobl 42 2 1

4 Kucnoponconepxkamniue OpraHUYECKUE 30 4 1

COEJIMHEHMS

5 A30T- 1 cepocoJepKae COCIUMHEHUS 17 1 -

6 buosornuecku akTMBHbBIE BENIECTBA 30 1 1

7 BricOKOMONIEKYIISIpHBIE COETMHEHUS 6 2 -
HUTOI'O: 170 11 5

YueOHO-TeMaTHUYECKHIi IIJIaH

11 kaacc (5 4 B Hegeno, Bcero 170 u.)

B mom uucne

Homep Tema Konuuecmeo | ppakmuueck | xonmponwn
membol uacos ue ble
padomot padomot

1 Hemeramibl 50 5 1

2 OOmire CBOMCTBA METAJLIOB 4 -

3 MeTasuisl IJIaBHBIX TOATPYIIT 18 5 -

4 MeTaJiipl 10OOOYHBIX OATPYH 28 1 1

5 CtpoeHnue BeniecTna 14 - -

6 TeopeTlineCKoe ONMCAaHNE XUMUYECKUX 97 p 1

peaxkuui

7 XuMHYECKask TEXHOJIOTHS 10 - -

8 XnMHS B TOBCETHEBHOM KU3HU 8 - 1

9 Xumus Ha ciyk0e ob1ecTBa 7

10 XHMYs B COBDEMEHHOU HAyKe 4

HUTOI'O: 170 13 4

Ilepeuyenn yueOHO-MeTOAMYecKOM quTepaTtypsl xumus 10 - 11 kaace

OcHoBHasi InTEepaTypa

1. B.B.Epémun., H.E.Ky3menko,, B..Tepenun., A.A. [Ipo3nos., B.B.Jlyaun « Xumus ydeOHUK

s 10 kiacca yrinyOieHHBIH ypoBeHb, 6-¢ u3aanue nepepadorannoe — M. . «Zpoda» 2019 .
2. B.B.Epémun., H.E.Ky3menko,, B.1.Tepenun., A.A. /Ipo3nos., B.B.JIyaun « Xumus yueOHUK

st 10 kiacca yrinyOnieHHBIH ypoBeHb, 6-¢ u3aanue nepepadorannoe — M. . «Zpoda» 2019 1.

3. TIporpamma oOmieobpa3oBarenbHbIX yupexaeHuil. Xumus §8-9, 10- 11xmaccsl. M. «IIpocsemenue»

2008.mox penaxkumein H.H.I"apa.




4 .bpeiirep JI.M, Xumus. 10 kinacc: [uaakTHYECKUEN MaTeprall, CAMOCTOATEIIbHBIE U UTOTOBBIE
KOHTpoJbHBIE paboTsl — JI.M.Bpeiirep. Bonrorpaa, Yuutens, 2004

5. T'apa H.H. Kontponbnbie u mpoBepounbie padoTsl mo xumuu 10-11k1.:Metoa.nmocodue. — M.: [Ipoda,
1998. - 144 c..

JonosHUTeILHAS JIUTEpaTypa:
1. XKypun A.A. CO0pHUK 3a7a4 110 XUMHUH (aHAINU3 U perieHue) — M. «AxBapuym» 1997.
2. bnoxuna O.I'. 5l uny Ha ypok xumuu: Kaura s yaurens. — M..IlepBoe centsiops , 1999.

3. Bonsnosa JLI'. Ceiinanesa JI.K. Xumus. [Ipenqmernas Henes B IKOJIE TIAHBI M KOHCTIEKTHI
Meponpustuii — Boarorpazn. Yuurens, 2007.

4. bepman H.W. Pemenue TunoBsix 3a7a4 (cipaBo4yHUK KOIbHUKA) M. «CiaoBo» 1996
5. I'nunka H.JI. 3agauu u ynpaknenus o ooueit xumuu. Jlenunrpan «Xumus» 1984.

6. MarnecueBa H.H. Ky3pmenko H.E. Yuuce pemars 3agaun no xumuun — M. [Ipocsemienue,
1986

7 T'abpuensnO.C. Xumus 8 — 11 knaccel. Pernonanbusie onumnuansl. - M. poda , 2005.
8. 3notaukoB D.I'. EI'D — 2009. Xumus. Cnaem 6e3 npodiiem — M. «Oxemoy, 2009.

9. Maneixuna 3.B.TecToBble 3aaHus U1l IPOBEPKH 3HAHUM ydaIUXCs 10 OpraHU4eCKOn
xumuun. — M. TI «Cdepar» , 2001.

10. ApremoB A.B. Xumus: NUnTeHcuBHBIN Kypc nmoarotoBku k EI'D. — M. Aiipuc — mpecc, 2005.

11.Cractuna M.I'. EI'D 2009. Xumus. TpeHUpOBOUHBIN IEPCOHATIBHBINA KOMIUIEKT
sK3aMeHannoHHbIX MatepuanoB - M . ACT Actpens 2009

12. Cractuna M.I' .Kopomenko A.C. EI'D —2008. Xums: peanbnble 3ananus - M . ACT
Actpens 2008

13.30motHukoB 3.I'. EI'D —2009. Xumus. Cnaem 6e3 npobiem - M. Dkemo,2009.

14. CoxonoBa M.A. EI'D 2010 . Xumust. TpeHUpOBOUYHBIE TEMATUYECKUE 3aJaHUS 110
opranuueckoi xumuu. — M.: Okemo, 2009. — 112 c.



