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Il1anupyemble pe3yjbTaThbl 0CBOEHUS Y4eOHOro npeamera «Xumus» 10-11 kiaacc.

B pe3ysabTrarte udyueHus y4eOHOr0 npeamMmera «XuMus» Ha YPOBHE CpPeIHEro o01mero 00pa3oBaHus:
BoinyckHuk Ha 02a30BOM YPOBHE HAYUMTCS:

— packpblBaTh Ha MpHUMEpPax pojb XUMHUH B (OPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa U B MPAKTUYECKOU
NEeATEIBHOCTH YEJIOBEKa,;

— JIEMOHCTPHUPOBATH HA IIPUMEPAX B3aUMOCBS3b MEXAY XUMHUEN U IPYTUMH €CTECTBEHHBIMA HayKaMH;

— pacKpbIBaTh Ha IIPUMEPAX MOJIOKEHUS TEOPUN XUMUUIECKOTO cTpoeHus A.M. bytieposa;

— mnoHuMath (pusnueckuit cmeica Ilepuognueckoro 3akoHa J[.M. MenzeneeBa U Ha €ro OCHOBE OOBSACHSITH 3aBUCUMOCTH
CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00Pa30BAHHBIX MU BEIIECTB OT 3JIEKTPOHHOI'O CTPOCHHS aTOMOB;

—  OOBACHATH NPUYMHBI MHOTO0Opa3us BEUIECTB HA OCHOBE OOIIMX MPEICTABICHU 00 UX COCTaBE U CTPOEHUHU;

— MPUMEHSTH IpaBUia CUCTEMATHYECKON MEXAYHAPOJHOM HOMEHKIIATypbl KaK CpPEACTBA Pa3jUYCHHs U UIACHTU(UKAIIU
BEILIECTB 110 UX COCTABY U CTPOCHHUIO;

— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbl OPraHUYECKUX BEIIECTB KaK HOCUTENEH MH(POPMALIMK O CTPOCHHUH
BEILIECTBA, €0 CBOMCTBAX U MPHUHAJIEKHOCTH K ONPEACICHHOMY KJIacCy COEANHEHU;

—  XapakTepu30BaTh OPraHUYECKHUE BEIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATH IPUUMHHO-CIIEACTBEHHBIC
CBS3U MEXY JaHHBIMHM XapaKTEPUCTUKAMHU BEILIECTBA;

— MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINMI, pACKPBIBAIOIIMX XapaKTEPHbIE CBOMCTBA TUITMYHBIX MTPEACTABUTENEH KIACCOB
OpPraHUYECKUX BEIIECTB C IEJIbI0 X UICHTU(DUKALNN U O0BSICHEHHS 00JIaCTH MPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHHUSI XMMHUYECKHX PEAKIUH HAa OCHOBE 3HAHMM O TUNAX XUMHUYECKON CBS3H B
MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOM CIIOCOOHOCTH;

— HCHOJB30BaTh 3HAHUSA O COCTABE, CTPOEHUU U XHUMHYECKHMX CBOMCTBaX BEHIECTB /Jii O€30MaCHOr0 MPUMEHEHUs B
MPaKTUYECKOMN JESTEIbHOCTH;

— TMPUBOJUTH MPUMEPHl MPAKTHUYECKOTO MCIOJB30BAaHUS MPOJIYKTOB IMepepaboTKu HePTH U NPUPOJHOrO Tasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM (MTOJIMATUIIEHA, CAHTETHUECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

— TPOBOJAWTH OMNBITHI MO PACMO3HABAHUIO OPraHWYECKUX BEILIECTB: INIMIEPUHA, YKCYCHOW KUCIIOThI, HENPEAEIbHBIX JKUPOB,
TJIFOKO3bI, Kpaxmalia, 0eJIKOB — B COCTaBe MUIIEBBIX MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;



— BIJIQJIETh MPaBUJIAMU U TIprieMaMu 0e30macHoi paboThl C XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

— YCTaHaBJIMBaTh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM PEAKIMU M CMELIEHHS XMMHYECKOTO PABHOBECHUS OT PA3IUYHBIX
(aKTOPOB C 1IEJIbIO ONPEEICHHS ONITUMAIIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

— TIPUBOIUTH MPUMEPHI THAPOIN3A COJEN B OBCEAHEBHOMN KU3HU YEIOBEKA;

— TPUBOIUTH IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMHA B IMPUPOJE, IPOU3BOJCTBEHHBIX Ipoleccax u
KU3HEAEATEIBHOCTH OPTaHU3MOB;

— NPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUH, pACKPBIBAIOIIMX O0IINE XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB — METAIIJIOB
Y HEMETAJLIOB;

— TMPOBOAUTH PACUEThl HA HAXOXKICHHE MOJEKYJISPHOW (POpMyJbl YIJIEeBOAOPOJa MO MNPOAYKTaM CropaHusi U IO €ro
OTHOCHUTENBHOM TUIOTHOCTH M MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIUX B €I0 COCTAB;

— BJIAJIETh NMpaBWJIaMUA O€30MIaCHOTO OOpaIlEHUsl C €IKHUMH, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBOM
XUMUH;

—  OCYHIECTBJISITh MOUCK XUMHUYECKOU MHPOPMAIIMHU TT0 HA3BAHUSIM, HICHTU(PUKATOPAM, CTPYKTYpPHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKH OLEHUBaTh M HHTEPNPETHUPOBATH XUMHUYECKYI0 HMH(OPMAIMIO, COACPXKAILYIOCS B COOOILIEHUSX CPEICTB
MaccoBoi uH(popmauuu, pecypcax HWHTepHeTa, HAyYHO-NOMYJSIPHBIX CTaThAX C TOYKM 3pPEHUS E€CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJISIX BBISBJICHUS OLIMOOYHBIX CYKJIEHUH 1 (OPMUPOBAHUS COOCTBEHHON MO3UIUY;

— MPEACTaBIATh MYTH PEIICHUs INI00ATBHBIX MPOOJIEM, CTOAIIUX MEpPe] YEIOBEUECTBOM: 3KOJOTHUYECKUX, YHEPreTHUECKUX,
CBIPbEBBIX, M POJIb XUMHUU B PEIICHUH 3TUX TIPOOIIEM.

BLIHyCKHI/IK Ha 0a30BOM YPOBHE NMMOJYYHUT BO3MOKHOCTb HAYIUTLCH:

—  WIIIOCMPUPOBAmMsb HA NPUMEPAX CIMAHOBIEHUE U IGONIOYUIO OP2AHUYECKOU XUMUU KAK HAYKU HA PA3IUYHBIX UCTOPUYECKUX
IManax ee pazeumusl,

—  UCNONIL308aMb MEMOObL HAYYHO20 NO3HAHUSL NPU BbINOIHEHUU NPOEKMO8 U YYeOHO-UCCIe008AMENbCKUX 3a0ay NO U3VUEHUIO
cgoticma, cnoco608 NoYy4UeHUs: U pacno3HABAHUSL OP2AHUYECKUX 8eUleCTNE;

—  00bsCHAMb NpuUpody U Cnocoovbl 00pA30BAHUS XUMUYECKOU C853U. KOBAIEHMHOU (NONAPHOU, HENOAAPHOLU), UOHHOL,
Memaniuyeckol, 6000POOHOI — C Yelbl0 ONPeOeleHUsl XUMUYECKOU AKMUBHOCU e eCme;



—  YCmMaHagnueams 2eHemudecKyro C6:A3b Mextcoy KIACCAMU Op2aHUYecKux eeujecme 0as 000CHOBAHUS NPUHYUNUATLHOU
B03MONCHOCIU NOJYYEHUS OP2AHUYECKUX COCOUHEHUL 3A0AHHO20 COCMABA U CMPOEHUSL,

—  ycmauasgnueams 63auMOC8A3U Mexcoy Gakmamu u meopuel, NPUYUHOU U Cle0CmeuemM Npu auaiuze NnpooOIeMHbIX
cumyayuii 4 060CHOBAHUU NPUHUMAEMBIX PEUeHUli HA OCHO8E XUMUYEeCKUX 3HAHULL.
JIn4HOCTHBIE pe3yJbTaThl B cpepe OTHOLIEHHMI 00y4alOIIMXCH K cede, K CBOeMY 310POBbIO, K IO3HAHMIO Ce0:

— OpueHTanus OOYydYalolUXCsi Ha JOCTIKEHUE JMYHOTO CYACThs, pPEaU3allhi0 TO3UTHUBHBIX >KU3HEHHBIX MEPCIEKTHB,
WHUIIMATUBHOCTb, KPEATUBHOCTH, TOTOBHOCTh U CLIOCOOHOCTH K JINYHOCTHOMY CaMOOIPENENIEHUI0, CIOCOOHOCTh CTABUTD IIEJIU U
CTPOUTH )KU3HEHHBIE ILJIaHbI,

— TOTOBHOCTh M CIOCOOHOCTH OOECIEYUTh ce0e M CBOMM OJM3KUM JOCTOMHYIO XM3Hb B IMPOIIECCE CaMOCTOATEIBHOM,
TBOPUYECKOU U OTBETCTBEHHOM ACATEIILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl K OTCTAaMBAHUIO JTUYHOTO JOCTOUHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTb U
CIIOCOOHOCTh BBIPA0ATHIBATH COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K OOIIECTBEHHO-TMIOJUTUYECKUM COOBITHUSM MPOILIOro U
HACTOSIIETO HA OCHOBE OCO3HAHUS W OCMBICIIEHUS] UCTOPUH, TyXOBHBIX IEHHOCTEW U TOCTUKEHUIN HaIlIEW CTPaHBbI;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl K CAMOPA3BUTHUIO U CAMOBOCIMTAHHUIO B COOTBETCTBHH € OOLICYEIOBEYECKUMHU
IIEHHOCTSIMU U UJcajaMd TPaKJIaHCKOTO OOIIecTBa, MNOTPEOHOCTh B (PU3MYECKOM CaAMOCOBEPIIEHCTBOBAHUM, 3aHSATHUSIX
CIIOPTUBHO-03/IOPOBUTENILHOM JI€ATEIbHOCTHIO;

— TPUHATHE U peaju3alus [EHHOCTEH 3JI0pOBOro 1 6€30MmacHoro oopas3a Ku3HU, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIEHUE K COOCTBEHHOMY (DU3UYECKOMY U MCUXOJIOTHUYECKOMY 3/I0POBBIO;

— HENpUSTHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aTKOT OIS, HAPKOTHKOB.

JInyHOCTHBIE pe3yJabTaThl B cpepe oTHOIEeHUI 00y4arwmuxcsa k Poccun kak k Poagune (OTeuecTBy):

— poccuicKasi HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MACHTUYHOCTHU B MOJIMKYJIBTYPHOM COLILYME, YyBCTBO
MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCHUHCKOro Hapoja M cyasbe Poccuu, maTpuoTH3M, TOTOBHOCTH K
ciyxeHuto OTeuecTBy, €ro 3aluTe;

— YBaXXEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH niepes; PoauHoM, roprocty 3a ¢cBoM Kpau, cBoro Ponnny, nponuioe
U HaCTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHre K roCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

— (opmupoBaHUE YBa)KEHHUSI K PYCCKOMY SI3bIKYy KaK rocyAapcTBEHHOMY s3bIKy Poccuiickoit denepaunu, SBISIOMIEMYCS
OCHOBOM pPOCCUICKON MACHTUYHOCTH U IJIaBHBIM ()aKTOPOM HAIIMOHATIBHOTO CaMOOIIPEICICHHUS;



— BOCHHUTaHHUE YBAKEHHUS K KYJIbTYpE, sI3bIKaM, TPAJAUILIMAM U 00bIUasiM HapOOB, MpokuBatonux B Poccuiickoit denepanumu.
JInuHoCTHBIE pe3yabTaThl B c)epe OTHOIIEHN 00y4al0IMXCH K 3aKOHY, TOCYIaPCTBY M K IPAXKAAHCKOMY 001IeCTBY:

— TPaXITaHCTBEHHOCTh, TPAKIAHCKAS TO3UIUS aKTHBHOTO M OTBETCTBEHHOTO YJ€HA POCCHUUCKOTO OOIECTBA, OCO3HAIOIIECTO
CBOM KOHCTUTYLMOHHBIE IpaBa U OO0S3aHHOCTH, YBAXKAIOMIETO 3aKOH M MPABOIMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO
TpaJAUIIMOHHbIEC HAIMOHAJIbHBIE U 00IIeUeI0BEUYECKUE TYMAHUCTUYECKUE U JIEMOKPATUYECKHUE IIEHHOCTH, TOTOBOTO K Y4acTUIO B
OOIIIeCTBEHHON JKH3HU,

— TMpU3HAHUE HEOTUYXKJIAEMOCTH OCHOBHBIX MPaB U CBOOOJ YEIOBEKAa, KOTOPBIC MPUHAICKAT KAKIOMY OT POXKICHHUS,
TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB W CBOOOJ Oe3 HapylieHHus MpaB U CBOOOJ JPYrux JUIl, TOTOBHOCTb
OTCTauBaTh COOCTBEHHBIC MpaBa M CBOOOJBI YEIOBEKAa W Tpa)KJaHMHA COTJIACHO OOIENPU3HAHHBIM MPUHIUIAM W HOpMaM
MEKIYHApOIHOTO IpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmein Poccuiickoit @enepanuu, mpaBoBasi U MOJIUTHYECKAsI TPAMOTHOCTB;

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha
JIMAJIoTe KyJbTYp, a TAaKXKe Pa3IMUHbIX (POpPM OOIIECTBEHHOI'O CO3HAHHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

— HHTEpPUOpPHU3ALMA LIEHHOCTEHW AEMOKPATUHU U COLMAJIBbHOW COJIMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIUPOBAHUIO
OTHOUIECHUI B TPYNIIC WIHA COLIMAJIbHOW OpraHU3alnu;

— TOTOBHOCTh OOYYarOImMXCsl K KOHCTPYKTUBHOMY YYacCTHIO B MPUHITUU PEIICHUHN, 3aTparuBarollnX UX MMpaBa U UHTEPECH], B
TOM YHUCJIE B Pa3JIMUHbIX (hopMax OOILIECTBEHHON cCaMOOpraHu3allii, CaMOYIIPaBIICHHs], OOIIECTBEHHO 3HAUUMOMN JIeSITEIHLHOCTH;

— TPUBEPKEHHOCTh UJACSIM HWHTEPHAIIMOHANU3Ma, JIPY>KObl, paBEHCTBA, B3aUMOIIOMOINM HAPOJOB; BOCIHTAHHE
YBAKUTEIIBHOTO OTHOLICHUS K HAITMOHAIBHOMY J1OCT

— OUHCTBY JIIOZICH, NX YyBCTBaM, PEIIUTHO3HBIM YOCKICHHSIM;

— TOTOBHOCTh OOYYAIOIIUXCS TPOTHUBOCTOSITH WJICOJIOTHH DJKCTPEMH3Ma, HAIMOHAINW3MA, KCeHO(POOUU; KOPPYIIINU;
JUCKPUMHUHALIUK 110 COIMAJIbHBIM, PEJIIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IMPU3HAKAM M JIPYTUM HETaTUBHBIM COIMAJIbHBIM
SIBJICHUSIM.

JINYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4AIOIIUXCH € OKPY/KAIUMH JHJIbMM:

— HPaBCTBCHHOC CO3HAHHWC MU IMOBCACHHC HA OCHOBC YCBOCHUIA O6IIIC‘-IGJ'IOBG‘-IGCKI/IX I_[eHHOCTeﬁ, TOJICPAHTHOI'O CO3HAHUA H
MMOBCACHWA B IIOJUKYJIBTYPHOM MHPC, T'OTOBHOCTH H CITOCOOHOCTH BECTH auajior ¢ APyruMu JIXOJAbMH, OOCTUTAThb B HEM
B3aMMOIIOHUMAaHUsA, HAXOOUTh O6I]_II/IG eI U COTPyAHNYIATh IJId UX JOCTHUIKCHUA,



— MPHUHATHE TYMaHUCTHUYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M JOOPOXKENATEIbHOE OTHOLUEHHE K APYyromy
YeJI0BEKY, €M0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTh K COINEPEKHMBAHUIO U (HOPMHUPOBAHHE IMO3UTUBHOIO OTHOLIEHHWS K JIIOJAAM, B TOM YHCJIE K JULIAM C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbSl U HHBaJIUAaM; O€pEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
($u3NUECKOMY U IICUXOJIOTHYECKOMY 3/I0POBBIO JPYTHX JIIO/IEH, YMEHNE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

— (opMHpOBaHUE BHIPAKEHHON B MOBEICHUN HPABCTBEHHOM MO3ULIMHU, B TOM YHUCIIE CIOCOOHOCTH K CO3HATEIbBHOMY BBIOOpY
no0pa, HPaBCTBEHHOI'O CO3HAHUS U MOBEJICHUS HA OCHOBE YCBOCHHMs OOIEYETOBEUECKMX LEHHOCTEN M HPABCTBEHHBIX YYBCTB
(duectu, goira, CIpaBeIIMBOCTH, MUJIOCEPIHS U IPYKETIO0U);

— Ppa3BUTHE KOMIIETEHLIMI COTPYJHUYECTBA CO CBEPCTHUKAMM, I€TbMH MJIAJIIIETO BO3PACTa, B3POCIBIMUA B 00pa30BaTEIbHOM,
OOLIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIEI0BATENBCKON, IPOEKTHON U APYTUX BUAAX AEATEIBHOCTH.

JInyHOCTHBIE pe3y/ibTaThl B c)epe OTHOLICHUH 00y4alOIMXC K OKPY/KAKIEeMy MUPY, )KMBOIl Ipupoje,
XYA07KeCTBEHHOM KYyJIbTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAUMMOCTH HAYKH, TOTOBHOCTh K Hay4YHO-
TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE JTOCTOBEPHON HH(poOpMaIueld O MEPEeAOBBIX IOCTHKEHUSX U OTKPBITUSIX MUPOBOU H
OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTh U CIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJI€ CaMOOOpa30BaHUIO, HAa MPOTSHKEHUU BCEH JKU3HU; CO3HATEIILHOE
OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIICITHOM MPOo(eCCHOHAIBHON M 00IIECTBEHHOMN AeATeIbHOCTH;

— DKOJIOTHYECKas KyJbTypa, OEpeXHOE OTHOIICHUS K POIHOMN 3emiie, MPUPOAHBIM OoraTtcTBam Poccuu M Mupa; moHUMaHue
BJIMSIHUSA COLHUAJIBbHO-3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM CpeAbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE ITPUPOAHBIX PECYPCOB; YMEHHS U HABBIKM PAa3yMHOT0O IIPUPOAONOJIB30BaHMUsI, HETEPIIUMOE OTHOIIEHUE K JEHUCTBUSAM,
MIPUHOCSIIIAM BPEJI SKOJIOTHH; PUOOPETECHUE OIbITa IKOJIOr0-HAIIPaBICHHON JeATeIIbHOCTH,

—  ACTETHYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETHUECKOMY 00YCTPONUCTBY COOCTBEHHOTO OBITA.

JIN4HOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4AIOIIUXCH K CeMbe U POJAUTEISAM, B TOM YHCJI€e MOATO0TOBKA K
ceMelHOH JKM3HHU:

— OTBETCTBEHHOE OTHOILIEHHE K CO3/IaHHI0 CEMbU HA OCHOBE OCO3HAHHOT'O MPUHSTUS LICHHOCTEN CEMEMHOM KU3HU;
— TIOJIOKUTENbHBIA 00pa3 ceMbHU, POAUTENLCTBA (OTIOBCTBA U MATEPUHCTBA), UHTEPUOPU3AIUS TPAJAUIIMOHHBIX CEMEUHBIX
EHHOCTEN.



— JImuyHocTHBIE pe3yabTaThl B cdepe OTHOWIEHHS OOYYAKINMXCH K TPyAy, B cdepe cOnMaibHO-IKOHOMHYECKHUX
OTHOILICHUM:

— YBaXX€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOpP OyAyIel mpodeccuu Kak MmyTh U CIIOCO0 peann3alii COOCTBEHHBIX JKU3HEHHBIX TIAHOB;

— TOTOBHOCTh OOYYAlOIIMXCS K TPYIOBOHM MpodecCHOHANbHOW JEATEIbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIICHAITMOHATBHBIX MPOOJIEM;

— TOTPEeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYIY U JIOASIM TPyAa, TPYAOBBIM JIOCTUXKEHUSIM, I00POCOBECTHOE, OTBETCTBEHHOE
Y TBOPYECKOE OTHOIIEHUE K pa3HbIM BHJIaM TPYIO0BOH JAESTEIbHOCTH;

— TOTOBHOCTH K CaMOOOCTY>KUBAHHUIO, BKJIFOYasi 00YUYEHHUE U BBHIMIOJHEHHUE JOMAIIHUX 00s3aHHOCTEH.
JInuHOoCTHBIE pe3yJabTaThl B cpepe GU3NUECKOro, MCUXO0J0THIECKOr0, COIUAIBHOI0 U AKAJAeMHYEeCKOro 0JI1aronoayymnst
00y4arIMXxcs:

— (uznyeckoe, AMOIMOHATIBLHO-TICUXO0JIOTHYECKOE, COIMAIbHOE OJaromnojiydre OO0ydarolIuxcsi B >KM3HU 00pa3oBaTebHOU
OpraHM3aIlfH, OIIYIIEHNE AEeTbMU OE30MMaCHOCTH U TICUXOJIOTHYECKOro KoMpopTa, HHPOPMAITMOHHON 0€30MacHOCTH.
MeTtanpeaMeTHBIMH PE3yIbTaTaMl OCBOCHHS BBIITYCKHUKaMH CpeAHEH (TIOTHOM) OO MIKOJIBI MPOTPaMMbl IO XUMHH
SBIISTFOTCS:
1. PeryasiTuBHbIE YHHUBeEpCAJbHbIE y4eOHbIE 1elCTBUS
BbinyCKHMK HAYYHTCH:

— CaMOCTOSITEJIbHO ONPEAENATh €U, 3aJaBaTh MAapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOKHO OMNPEAEIUTh, YTO IIEJb
JTOCTUTHYTA;

— OIICHMBAaTh BO3MOJKHBIE MOCJIEACTBHS JOCTHIKEHMS MOCTABJIEHHON II€N B JEATCIBHOCTH, COOCTBEHHOM >KU3HHU U KM3HU
OKPYXKAIOIIUX JIFOICH, OCHOBBIBASICh Ha COOOPAKEHUSIX dTUKH M MOPAJIH;

— CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 33]]a4H B 00pPa30BaTEIHLHOM IEATETILHOCTH U )KU3HEHHBIX CUTYAIHUX;

— OIICHUBAaTh PECYpChl, B TOM YHCIICE BpeMsl W JAPyrHe HEMaTepUualbHBbIC PECYpChl, HEOOXOIUMBIC ISl JOCTHXKCHUS
MMOCTaBJIICHHOM 11€JIH;

— BbIOMpaTh MyTh JOCTHKEHUS 1ENW, IUIAHUPOBATh PEUICHHWE IOCTABJICHHBIX 3a7a4, ONTUMU3UPYS MaTephalbHbIE W
HEMATEPUAIbHBIE 3aTPAThI;

—  Opra"m30BBIBaTh 3((HEKTUBHEIN TTOUCK PECYPCOB, HEOOXOAMMBIX IS TIOCTYXKCHHSI TIOCTABIICHHOH 11ETH;



—  COIOCTABJISITh MOJIYYEHHBIA PE3YNbTAT EATEILHOCTH C MOCTABICHHOMN 3apaHee 1EeIblO.
2. [lo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

BbinycKHUK HAYyYHMTCS:

— HCKaTh U HAXOAUTHh 000OIIEHHBIE CIIOCOOBI PEIICHHS 33]1a4, B TOM YHUCJIE, OCYIIECTBIIATh Pa3BEPHYTHIA NH(POPMALIMOHHBIH
MOMCK U CTaBUTh Ha €r0 OCHOBE HOBbIC (yueOHbIC 1 MTO3HABATEIIbHbBIC) 3a/1a4H;

— KPUTHUYECKU OLIEHMBaTh M HWHTEPHOPETHPOBATH WH(MOPMAIMIO C pa3HbIX NO3ULMH, pacno3HaBaTbh U (DUKCUPOBATH
MPOTUBOPEYHS B MH()OPMAIIMOHHBIX UICTOYHUKAX;

— HCHOJIB30BaTh Pa3jJU4HbIC MOJEIBHO-CXEMAaTUYECKUE CPEICTBA IS MPEACTABICHUS CYLIECTBEHHBIX CBA3EH U OTHOLICHU,
a TaK)Ke MPOTUBOPEUUHl, BHISBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— HaxXOAWUTh U NPHUBOJIUTH KPUTHUYECKUE APTYMEHTHI B OTHOLICHHWH ACHCTBUN M CYKIEHUW JIPYroro; CHOKOMHO M Pa3yMHO
OTHOCHUTbBCSI K KpUTHUECKUM 3aMEUYaHMSIM B OTHOILIEHUU COOCTBEHHOT'O CY)KJIEHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOIO
pa3BUTHS;

— BBIXOJUTh 32 PaMKH Y4YEOHOro IpelMeTa W OCYIIECTBIISATH LI€JICHANPABICHHBIA MOUCK BO3MOXKHOCTEH ISl IIHPOKOTO
NepeHoca CpeACTB U CIIOCOOOB IEHCTBUS;

— BBICTPaMBaTh MHAMBUAYAJIbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAsI OTPAHUYEHUSI CO CTOPOHBI IPYTUX YYaCTHUKOB
U PECYpPCHBIE OIPaHUYECHUS;

— MEHSTh U yJIep>KUBATh pa3HbIe MO3UIIMHU B O3HABATEIBLHOU 1€ATETLHOCTH.

3. KoMmMyHMKATHBHbIE YHMBeEPCAJIbHbIE YYeOHbIe 1eliCTBUSA
BpInyCKHUK HAYYHTCH:

— OCYILIECTBJIATH JICIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (KaKk BHYTpH 00pa3oBaTebHOU
OpraHu3allii, TaKk U 3a €€ MpejaesiaMH), MoaA0upaTh MapTHEPOB ISl JACIOBOM KOMMYHHMKAIIMM HUCXOIS M3 COOOpakeHUi
PEe3yJIbTaTUBHOCTH B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATUH;

— TIPU OCYIIECTBJICHUH T'PYNIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U YJIEHOM KOMAaHJIbl B pa3HbIX PoOJIIX (TE€HEpaTop
UeH, KPUTUK, UCTIOTTHUTENb, BRICTYNAOIIMN, SKCIIEPT U T.11.);

—  KOOPAMHUPOBATH U BBIMIOJHITH padOTY B YCIOBUSIX PEATbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICUCTBHUS;

— Pa3BEpHYTO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOUKY 3PEHHS C MCIOJIb30BAaHUEM aJ€KBATHBIX (YCTHBIX U MUCHMEHHBIX)
SI3bIKOBBIX CPEJICTB;



— paclio3HaBaTb KOH(I)JII/IKTOI‘CHHBIC CUTyalluu 1 IIpCAOTBpAIlATh KOH(i)J'II/IKTBI J0 HUX aKTUBHOM (1)8,3131, BBICTPAnUBATb ACJIOBYIO
151 O6p&30BaTCJII>Hy}O KOMMYHHKAIIUIO, n30erast JMYHOCTHBIX OLICHOYHBIX Cy}KﬂeHHﬁ.

Coaep:xaHue NporpaMmsl y4e0OHOI0 nmpeamMera
10 kiace
Oprannyeckasi XumMusi

Tema 1. Teopusi XUMHYECKOI0 CTPOEHHS OPraHu4YecKkux coennnennid. [Ipupoga xumuvyeckux cesaseit. (74)
@opMHUpPOBaHUE OPraHUYECKOM XUMHUM Kak Haykd. OpraHudeckue BeniecTtBa. OpraHuueckas xumus. Teopust CTpoeHUs
oprannueckux coequHennii A. M. bytnepoBa. Yrieponansiii ckener. Pagukanbl. OyHKIIMOHATIBHBIE TPYNbL. ['OMOIOrHUecKuit
psan. I'omonoru.
CrpykrypHas nzomepus. Homenknatypa. 3HaueHHe TEOPUH CTPOEHUS OPTAHUYECKUX COEIUHEHHMN.
Jlemoncmpayuu. O3HaKoMJIEHHE ¢ 00pa3laMy OPraHUYECKUX BEIIECTB U MaTepuaioB. Mojienu MOJIEKyJl OpraHUYeCKUX BEIIECTB.
PacTBOpUMOCTh OpraHMYECKUX BEIIECTB B BOJAE M HEBOJHBIX pacTBopuTensax. llmaBiaenue, oOyrauBaHUE W TOpPEHUE
OPTraHUYECKUX BEILIECTB.

Yraesogopoabi(184)
Tema 2. TlpenenbHbie yriaeBoA0POabI (AJKaHbI) (5 1)
DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE alkaHOB. ['omonornueckuil psa. Homenkiarypa u uzomepus. dusnueckue u
XMMHUYECKUE CBOMCTBA AKaHOB. Peakuus 3amewienus. [loyyenre u npuMeHeHne aaKkaHoB.
Huxnoankanel. CTpoeHUE MOJIEKYJ, roMooruueckuii psa. Haxoxnenne B mpupoae. @usnyeckue 1 XUMUYECKHE CBOMCTBA.
Jlemoncmpayuu. B3peIB cMecu MeTaHa ¢ BO3ayxoMm. OTHOIIEHUE alKaHOB K KHUCIIOTaM, IIeJIo4YaM, K pacTBOpPY IE€pMaHraHara
KaJvs 1 OpOMHOM BOJIE.
Jlabopamophvie onvimoi. VI3roToBICHUE MOJEIICH MOJIEKYJT YTIJIEBOAOPOJAOB U TAJION€HOMPOU3BOIHBIX.
IIpakmuueckas paboma. KauecTBeHHOE OIpe/iesieHre yriepo/ia, BOJAOPO/Ia U XJIOpa B OPraHUYECKUX BEIECTBAX.
Pacuemnvie 3a0auu. Haxoxnenue MOJEKYJISIpHOH (OpMYyJIbl OPraHMYECKOrO COEIUHEHMsI Mo Mmacce (00beMy) MHpPOIYKTOB
CrOpaHusl.



Tema 3. HenpenejbHble YIi1eBOAOPOAbI (74)

AJKeHBI. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE alIKEHOB. I'oMonornueckuii psa. Homenknarypa. M3omepust: yriaepoaHon
LEMH, TMOJIOKEHUSI KPaTHOM CBS3HM, LIMC-, TPAHC-U30MEPHUS. XUMHUUYECKUE CBOMCTBA: PEAKUHUHU OKHUCIICHUS, MPUCOECAUHEHUS,
nonumepusanuu. [IpaBuino MapkoBaukosa. [loydeHue u MpuMEHEHUE aIKEHOB.

Ankanuensl. Ctpoenue. CoiicTBa, mpuMeHeHue. [ [pupoaHblii kKayuyk.

AJNKHHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue auerwieHa. ['omonorm m musomepsl. HoMmenknarypa. ®@usnueckue u
XMMHUYECKUE CBOMCTBA. Peakunu npucoenunenus u 3amenienus. [lomyuenne. [Ipumenenue.

Lemoncmpayuu. Tlonyyenue anetwieHa B jlaboparopuu. Peakuusi anetrusieHa ¢ pacTBOPOM IE€pMaHraHaTa Kajausi U OpOMHOM
BOJOM. ['openue anerwiiena. Paznoxkenue kaydyka pu HArpeBaHUM U UCIIBITAHUE MIPOAYKTOB PA3JIOKEHNUS.

IIpakmuueckas paboma. 1lony4yeHne 3TUIEHAa U U3yYEHUE €0 CBOMCTB.

Tema 4. ApomaTnyeckue yrijaieBoaopoanl (apeHsl) (24)

ApeHbl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTpoeHue OeH3zona. M3omepuss u HoMeHKIatypa. dusmueckue U XMMHYECKHUE
cBoiicTBa OeH3oua. 'omosnoru 6en3omna. OcoOEHHOCTH XMMUYECKHX CBOMCTB rOMOJIOrOB O€H30J1a Ha MPUMEpPE TOJIyoJIa.
Jemoncmpayuu. benzon kak pacTBOpuUTeNb, TopeHue 0eH3ona. OTHolIeHne 6eH3051a K OpOMHOM BOJIE M pacTBOPY NepMaHraHaTa
kanus. OKUCIIEHUE TOTyoJIa.

Tema 5. IlpupoaHble HCTOYHUKH YIJI€BOAOPOIOB (44)

[Tpuponusiii ras. [lonytasie HedTsHBIC Ta3bl. HegTh 1 HEGTENPOAYyKTH. PU3NUeckue cBoiicTBa. CriocoObl mepepadoTKu HETH.
Jlabopamophwie onvimel. O3HaKOMIIEHHE ¢ 00pa3iiaMu MPOAYKTOB HePTenepepadoTKy.

Pacuemnvle 3a0auu. OnpeneneHne MaccoBO Wi 00bEMHOM JJOJIM BBIX0OJIa POAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOXKHOTO.

Kucinoponocoaep:xamue opranndeckue coequHenunsi(244)
Tema 6. Cniuptnl 1 peHobI (6 1)
OpHoatoMHble TipeaenbHble crupThl. CTpoeHue MOoJeKys, (pyHKIuMoHanbHas rpynmna. M3omepus u HomeHknaTypa. CBoiicTBa
MeTaHoJIa (3TaHoJIa), MOJyYeHUE U TpuMeHeHne. OU3N0I0rHYecKoe IeMCTBUE CIUPTOB HA OPraHU3M YeJIOBeKa.
MHoroaToMHbi€ CIUPTHL. DTUIICHIJIMKOIIb, THllepyuH. CBOWCTBA, MPUMEHEHHE.
®enonbl. CTpoeHne MOJIEKYIbI (peHona.
Hemoncmpayuu. Bzaumogeiicteue enona ¢ OpoMHON BOAON M paCTBOPOM THAPOKCUAA HATPHSL.
Jlabopamopnwie onvimul. PacTBopeHue rimiepuHa B Boje. Peakius rivmepuna ¢ ruapokcuaom meau(ll).
Pacuemmnvie 3a0auu. PacueTsl 10 XUMHYECKUM YPaBHEHUSIM IIPH YCIOBUU, YTO OHO U3 PEarupyroUIX BEUIECTB 1aHO B U30BITKE.



Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBBIE KNCJIOTHI (84)

Anpaerunpl. Ctpoenue Mosiekynbl (opmanbaeruga. DyHkuuoHanbHas rpynmna. M3omepus u HomeHkiarypa. CBoicTBa

anpaeruaoB. opManpaerua U aueTaabIeru: NOoJIy4YEeHUE U IPUMEHEHUE.

ALIeTOH — mpeacTaBUTeNlb KETOHOB. CTpoeHue Mosekydsl. [I[pumenenue.

Jemoncmpayuu. B3anMopelicTBie MeTaHas (3TaHallsd) ¢ aMMHAYHBIM pacTBopoM okcuua cepedpa(l) u rumpokcuma meau(ll).

PacTBOpeHuE B alleTOHE Pa3IMUHbIX OPraHUYECKUX BEIIECTB.

Jlabopamophvie onvimul. [lonydeHue sTaHalis OKUCIEHUEM 3TaHoda. OKUCIEHUE MeTaHalsl (dTaHallsl) aMMHUAYHBIM PacTBOPOM

okcuga cepedpa(l). Okucnenue metanamns (3TaHains) ruapokcuaom meau(Il).

OaHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTHL. CTpoeHne Mosiekyil. @yHKIMoHaIbHas rpynna. M3omepust 1 HOMEHKIIATypa.

CaoiicTBa KapOOHOBBIX KHCIIOT. Peakuus srepudukanuu. [loayueHrne kapOOHOBBIX KUCIOT U TPUMEHEHUE.

IIpakmuuecxue pabomoi

* [lonyuyeHue u cBOMCTBa KAPOOHOBBIX KUCIOT.

* PenieHre SKCEpUMEHTANIBHBIX 33/1a4 Ha PACliO3HABAHHE OPraHUYECKHUX BEIIECTB.

Tema 8. Cnoxubie 3¢pupsbl. Kupsbl (44)

Crnosxxnble 2GUpbI: CBOWCTBA, MOTydeHue, npuMenenue. JKupel. Ctpoenue xupoB. XKupsl B ipupoje. Coiictsa. [Ipumenenue

JlabopamopHvie onvimul. PacTBOPUMOCTB KUPOB, JI0KA3aTEIHCTBO UX HEMPEETHLHOTO XapaKTepa, OMbUICHHE KUPOB. CpaBHEHHE

CBOMCTB MbLJIa U CHHTETHUYECKMX MOIOIIMX CPEJCTB. 3HAKOMCTBO C OOpa3llaMH MOIOIIUX CPeNCTB. V3ydeHne ux cocTtaBa H

MHCTPYKLIHU IO TPUMEHEHHUIO.

Tema 9. Yraesoanl (6 1)

I'moko3a. Ctpoenue Mosekyinbl. Ontuyeckas (3epkaibHasi) uzoMmepus. Opykro3za — u30Mep MIOKO3bl. CBOWMCTBA TIIFOKO3BI.

ITpumenenue. Caxapo3a. CTpoeHue mosiekyibl. CBONCTBA, IPUMEHEHHE.

Kpaxman u nemnono3a — MNpeacTaBUTENN MPUPOIHBIX MoJuMepoB. Peakiusa noivmkoHaeHcauud. Ousnyeckue 1 XMMUYECKHE

cBouctBa. Haxoxnenue B ipupose. [Ipumenenue.

Jlabopamophvie onvimul. BzaumopeiictBue miroko3bl ¢ ruapokcuaom Mmenu(ll). BzaumonelicTBue ritoko3bpl ¢ aMMHAYHBIM

pactBopoM okcuaa cepebpa(l). BzaumoneiicTBue caxapo3bl ¢ THAPOKCHAOM Kasblls. B3auMmojelcTBue Kpaxmaiaa ¢ HOIOM.

I'unponns kpaxmana. O3HaKOMIIEHHE ¢ 00pa3liaMu IPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

Ilpaxmuueckas paboma. Pernienne sKCriepuMEHTaIbHBIX 33/1a4 Ha MOTYYeHHE U PACTIO3HABAHNE OPraHUYECKUX BEILIECTB.
A3oTcoaep:xalue OpraHnyecKkue coeTuHeHus(84)



Amunbl. CTpoeHre MoJekyl. AMUHOrpyIna. Guznyeckrue U XuMu4Yeckue cBoiictBa. CTpoeHrne MOJIEKYJbl aHWInHA. B3anmHoe
BJIMSTHEE aTOMOB B MOJICKYJIC Ha ITpUMepe MoJIeKyJibl anuanHa. CBoiicTBa aHunHa. [IpuMmenenue.

AMuHokucioTel. M3omepuss u HomeHkiaTypa. CBoicTBa. AMHUHOKUCIOTHI Kak aM(OTEpHbIE OpPraHUYECKHUE COETUHEHUS.
[Tpumenenue. ['eHeTndeckast CBsI3b aMUHOKHCIIOT C APYTUMHU KJIAaCCAMH OPTaHUYECKUX COCTUHEHHI.

benku — mnpuponnsie momumepbl. CocTaB m cTpoeHue. DU3NYECKME W XHUMHUYECKHE CBOWcTBa. lIpeBpareHune OEIKOB B
opranusme. YCrexu B U3yUeHHH U CUHTe3e OETTKOB.

Xumus 1 370poBbe YenmoBeka. Jlekaperpa. [IpoGiemMsbl, CBsI3aHHBIE C TPUMEHEHHEM JICKAPCTBECHHBIX TPEITapaToB.

Jlemoncmpayuu. OKpacka TKaHW aHWJIMHOBBIM KpacutesieM. Jloka3aTeabCTBO HAIWYUS (DYHKIIMOHAJIHHBIX TPYII B PacTBOpax
aMUHOKHCJIOT.

Jlabopamophvie onvimoi. 1|BeTHBIC peakiiuu Ha OelKku (OMypeToBasi U KCAaHTOMPOTEUHOBAST PEAKIIVM ).

Xumust mosumMepon(84)
[ToHATHE O BBICOKOMOJIEKYJISIPHBIX coeluHEeHUsX. [lomuMepsl, nmoaydyaembie B peakuusax noiaumepusanuu. CTpoeHHe MOJEKYII.
CrepeoHeperyIIipHOE U CTEPEOPETYJIIPHOE CTpOeHUE noJnMepoB. [lonuaTunes.
Cunrernueckue kaydyku. CTpoeHue, CBOMCTBA, OJyYEHUE U TPUMEHEHUE.
Hemoncmpayuu. O6pa3ibl MIaCTMACC, CHHTETUUECKUX KayuyKOB U CHHTETUYECKHX BOJIOKOH.
Jlabopamopnvie onvimul. VI3yuyeHuEe CBONCTB TEPMOIUIACTUYHBIX MMoJMMepoB. OmpeneneHue Xjaopa B TMOJIMBUHWIXJIOPUIE.
N3ydyeHne CBOMCTB CHHTETUYECKUX BOJIOKOH.
IIpakmuueckas paboma. Pacnio3HaBaHue€ MJIaCTMACC U BOJIOKOH.
Pacuemnvle 3a0auu. OnpeneneHne MaccoBOi WM 00bEMHOM JJOJIM BBIXOJIa MPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOXKHOTO.

11 kaacc
Teopernueckue ocHOBbI xXuMun(384)

Tema 1. BaxHelinmue XuMHYeCKHe MOHATHS U 3aKOHBI (8 1)
Atom. Xumudeckuid aneMeHT. M3oTonel. [TpocThie U cliokHbBIE BEIIECTBA.



3aKOH COXpAaHEHUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W IIPEBPAILCHUS DHEPrUM IPU XUMHUYECKHUX pPEAKLMAX, 3aKOH
MIOCTOSTHCTBA COCTaBa. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

AToMHBIe opOuTanmu, S-, p-, d- u f-anmekrpoHbl. OCOOCHHOCTH pPa3MELICHHS 3JICKTPOHOB IO OpOWMTAISIM B aTOMax MallblIX U
OOJBIINX TMEPUOAOB. DHEPreTUYeCKHe YPOBHHU, MOAYpPOBHU. CBs3b MEPUOAMYECKOTO 3aKOHA U TEPUOJAMYECKON CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C TEOpPHUEH CTPOEHUS aTOMOB. Kopomkuti u OnuHHbIU 6ApUAHMbBI MAOIUYbI XUMUYECKUX INEeMEHMO8.
[TomoxeHne B MEpUOIUYECKONM CHCTEME XHUMHUYECKUX aneMeHToB . 1. MeHnneneeBa BoAopoJa, JAaHTAHOUIOB, AKTUHOUJIOB U
HMCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh ¥ BaJIeHTHBIE BO3MOKHOCTH aTOMOB. lleproanyueckoe n3MeHEHNE BaJICHTHOCTH U Pa3MEpPOB aTOMOB.

Pacuernsble 3agaun. Briuncienuss macchl, 0ObeMa MM KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce, 00beMYy WJIU KOJIMYECTBY
BEIIECTBA OJHOTO U3 BCTYNUBIINX B PEAKIIUIO WJIU MOJYYUBIINXCS B PE3YJIbTATE PEAKIIUU.

Tema 2. Ctpoenue BemecTna (7 4)

XumMnueckas cBsi3b. Bujbpl 1 MexaHu3Mbl 00pa3oBaHusl XUMUYecKor cBsi3u. oHHas cBsa3b. KaTtnonsl u annoHbl. KoBaneHTHas
HEToJsipHasA CBs3b. KOBaJIeHTHas MOJISIpHAst CBS3b. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKHUCIEHUsA. MeTalnuyeckas CBS3b.
Booopoonas cease. Ilpocmpancmeennoe cmpoenue MONEKYl HeOP2AHUYECKUX U OP2AHUYECKUX 8EU eCTNS.

THUIBI KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.

[TpuurHB MHOTOOOpA3Hs BEIIECTB: U30MEPUS, TOMOJIOTHS, AJITIOTPOTHS, UZOMONUSL.

Hucnepcubie cuctembl. ctuanbie pacTBOphl. CriocoObI BRIpAXKEHUSI KOHIIEHTPAIIMKM PACTBOPOB: MAacCOBAas J0JI1 PACTBOPEHHOTO
BELIECTBA, MOJIAPHAs Konyenmpayus. Konnouonvie pacmeopwi. 3onu, cenu.

JemoncTpamun. Mojieu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX M METAIUTMYECKUX KpUCTAUTMYECKUX pemeTok. Db dext Tunmans.
Mopenu MoJIEKyT H30MEPOB, TOMOJIOTOB.

IpakTnueckasi padora. /[Ipucomosnerue pacmeopos ¢ 3a0aHHOU MOJISIPHOU KOHYEHMpayuel.

PacuerHnble 3agaun. Brruncienre Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIuu, €CJIU IS €ro MoJIydeHus AaH
PacCTBOp C ONPEAECICHHOW MAaCCOBOM JI0JIENM UCXOTHOTO BEIIECTBA.

Tema 3. Xumunueckue peakuuu (64)

Knaccudukanus XuMHUIECKUX peakluii B HEOPTaHUYECKOM U OpraHNYECKON XUMUHU.

CKOpOCTh peakIliM, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (PAKTOPOB. 3axou Oeticmgyiowjux macc. IHepeus akmusayuu. Katanus u
kKaranmu3aTopel. OOpaTUMOCTh peakiuid. XHUMHUeCcKoe paBHOBecne. CMeIIeHHWE pPaBHOBECHS II0J] ACHCTBHEM Pa3IAIHBIX
dakropos. [Ipunnun Jle Hatense. [Ipon3BoaCTBO cepHO KUCIOTHI KOHTAKTHBIM CIIOCOOOM.



Tema4. PactBopbi(104)
OnexTponutnyeckas auccouuanus. CUIbHBIE U Clla0dble 3JIEKTPONUTHL. Kuciomno-ochosnvie 83aumMo0eiucmsusi 8 pacmeopax.
Cpena BOTHBIX pacTBOPOB: KUCIasi, HEWTpalbHas, IIenodHas. MoxHoe npoussedenue 600vl. Bomopomnslid mokazatens (PH)
pacTBopa.
T'udponus opeanuyeckux u HeOp2aHU4eCKUx coeOUuHeHuU.
JleMoHcTpanuu. 3aBUCHUMOCTh CKOPOCTH PEaKIMM OT KOHILIEHTpAalMW M TeMIiiepaTyphl. PasioxkeHue nepokcuia BoAOpoAa B
MPUCYTCTBUM KaTanuzaTopa. OnpeaesneHne cpeabl pacTBOpa ¢ MOMOIIBIO YHUBEPCATBbHOTO MHANKATOPA.
JlaGopaTopHble onbIThI. [IpoBe/ieHNE peakiiii HOHHOTO OOMEHA JIJIsl XapaKTEPUCTUKU CBOMCTB 3JIEKTPOIUTOB.
IIpakTuyeckas padora. BiusHue pa3znuyHbix (PaKTOPOB HA CKOPOCTh XMMUYECKOUW PEaKIIUH.
PacuyerHble 3axaun. Boruncienns maccol (KOJMYECTBA BEIIECTBA, 00bEMa) MPOIYKTa PEAKIIMH, €CIIM U3BECTHA MACCa UCXOIHOTO
BEILIECTBA, CONEPIKAILETO ONPEAETIEHHYIO OO ITPUMECEH.
TemaS.duexkTpoxumunueckue peakunu(74)
XVMMHYECKHE UCTOYHHUKHU TOKAa. Psij CTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHUMANOB. Koppo3us MeTaioB U €€ NpenynpexICHHUE.
DIIEKTPOJIN3.

Heoprannyeckasi xumusi(224)
Tema 5. Metananbl (124)
[Tonoxenue METaJIOB B MIEPUOINYECKON cUcTemMe XUMHUYECKUX AJIEMEHTOB
. Y. MenneneeBa. OOmue CBONCTBAa METAJIOB. DJIEKTPOXUMUYECKUN Pl HATIPsKEHUN MeTauioB. OO0Ie cCrioco0bl MOTyYeHus
METaJUIOB. DJIEKTPOJIN3 PACTBOPOB U PACIIABOB. [lonamue o kopposuu memannos. Cnocoowl 3aujunul om KOppOo3Ulu.
0O0630p METAIJIOB IIaBHBIX NOATPYNH (A-TpyIl) NEPUOJUYECKON CUCTEMbI XUMUYECKUX IJIEMEHTOB.
00630p MeTaioB NOoOOUHBIX noArpynn (b-rpynmn) nepuoandeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB (ME/lb, LIUHK, MUMmMaH, Xxpom,
KEIEe30, HUKeb, NIaAMuHaQ).
CmutaBel METAIIIOB.
Oxcupl ¥ THAPOKCHUIBI METAIIIOB.
JeMmoncTpanun. O3HaKoMiIeHHE ¢ 00pa3liaMi METAJIOB U UX COeIMHEHMI. B3anMoaelcTBHE 1IEJTOUHBIX U 1I€T0YHO3EMEIbHbIX
METaJUIOB ¢ BOAOW. B3ammoneicTBuUe MeIHM C KHUCIOPOAOM M Cepoi. DnekTposu3 pactBopa xyuopuaa Menu(ll). Ombitel mo
KOPPO3UH METAJIOB U 3aLIUTE OT HEE.
JlabopaTopHble onbIThl. B3auMozeiicTBue IIMHKA M JKelie3a C pacTBOpaMH KHUCIOT M IIelodeld. 3HAaKOMCTBO € 0oOpasuamu
METaJJIOB U UX pyJiaMu (paboTa ¢ KOJIJICKIUSIMHU).



PacuerHsbie 3aJavu. PacueThl M0 XMMHUYECKUM YPaBHCHUAM, CBA3aHHBIC C MacCOBOM I[OJ'ICfI BbBIXOJad IIPOAYKTA pCaKOHuH OT
TCOPCTUICCKU BO3MOKHOI'O.

Tema 6. Hemetasanl (10 u)

O630p cBolcTB HeMeTAIOB. OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA TUITUYHBIX HEMETAIIIIOB. OKCH/IBI HEMETAJIOB U
KHCIIOPOJICOIepKAIINe KUCIOTHI. Bomopoaasie coequHeHUsT HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA CEPHON U a30THOM
KHCJIOTHI. | eHeTHYecKas CBSA3h HEOPTAaHMIECCKUX H OPTaHUYECKHUX BEIIECTB.

JemoncTpanun. OOpa3ipl HemeTamioB. OOpaslbl OKCHJOB HEMETAIOB M KHUCIOPOJCOAEpKAIIMX KHCIOT. ['opeHue cepsl,
dbocdopa, xenesza, MarHusi B KUCJIOPOJIE.
JlaGopaTopHble ONbITHI. 3HAKOMCTBO ¢ 00pa3llaMyd HEMETAUIOB M UX MPUPOJHBIMU COCAMHEHUAMU (paboTa ¢ KOJUICKIUSIMHU).
Pacnio3naBanue xJ0pua0B, Cylib(paToB, KapOOHATOB.
Pemrenue pacu€THbix 3a1a4

Xumusi ¥ KU3Hb(64)
XuMHUsI B IPOMBIIUIEHHOCTU. [IpUHIIUIIBI 6€30TXOHOTO TPOU3BOICTBA. XUMHUKO-TEXHOJIOTUYECKUE MPUHIIUIIBI TPOMBIITUIEHHOTO
nosydeHus: metamioB. [IpousBoactBo uyryHa. IlpomsBomctBo cramu. Xumuss B ObITy. XUMHYECKas MPOMBIIUICHHOCTh U
OKpYXarolas cpeaa.

YuyeoHno-remarnyeckuii miaan 10 Kiaacce

No HaumeHoBaHue pa3jiesia M TeM Koua- | IIpakTnueckue | KonrposbHbie

n/m BO padoThI padoThI
4acoB

1 | Pa3nen. Teopusi XHUMHYECKOTO 7 1

CTPOEHUS OPraHUuYEeCKNX
coequHenuu. Ilpupona
XUMHYECKHX CBA3EH.




Pa3znea YrieBoaopoabl

2 Tema 1. IlpenenbHbie 5
YTJIE€BOIOPOJIBI

3 | Tema 2. HenpenenbHbie 7
YTIIEBOJOPOIBI

4 | Tema 3. ApoMaTtuueckue 2
YTIIEBOOPOABI

5 | Tema 4. [IpupoHbie UCTOYHUKU 4
yTJIEBOJ0POJIOB
Paznen Kucaopoacoaep:xamue 24
OpraHuvecKune coeIMHEeHUs!

6 | Tema 5. Ciuptsl 1 PeHOIBI 6

7 Tema 6. Anpaeruibl, KETOHBI, 8
KapOOHOBBIE KHCJIOTHI

8 | Tema 7. Cnoxknbie 3¢pupsl. XKupbl 4

9 | Tema 8. YrieBoabl 6
Paznen A3orcoaep:kaime 8
opraHuvecKue coeJMHEeHUs!

10
Paznen Xumus noJimMepoB 9

11
HToro: 66
Pe3epBHOE Bpems 2




YueoHo-temarnueckuii mian 11 kiace

Ne | HaumenoBanmue pasgesioB u | Kos-Bo IIpakTnyeckne | KoHTposbHbIE
n/m | TeM 4acoB padoThI padoThI
1 | Pasnen Teopernueckue 38
OCHOBBI XUMHHU
Tema 1. Baxueimme 8
XUMHUYECKHE MTOHATHS U
3aKOHBI
2 | Tema 2.Ctpoenue BemectBa | / 1
3 | Tema3. Xumuueckue peakuuu | 6
4 | Tema 4. PacTBOpBI 10 1
5 | Tema5.Onekrpoxumuueckue | 7 1
peaKIuu
6 Pa3nen Heopranuueckasi 22
XUMMUS 12 1
Tema 5. Metabl
6 | Tema 6. Hemeramibl 10 1 1
7 Paznen Xumus U :KU3Hb 6
Hroro: 66 3 3
8 | Pe3epBHOE Bpemsi 2







