«PaccmoTtpeno» «CornacoBaHo»

PykoBoautens HHIMO 3amecTuTeNb AMpeKTopa no YP N

R rqp / 'XWLF-M é L MBOV « I'mmuazus Ne22» ps\nﬂ Ne22»
ITpotokon Ne y “(e<{ | Tantpaxmanosa P.®. 4 mnosa E.IL
or« 4 » /ﬂcr/t 482027 . ot« 4 » gecpids 202 1 F. m o ‘k“/

<<“'f7"t>> A: i L5 W27 1.

‘/

Pabouas nporpamma yueOHOIro Kypca
«Xumus 8 3a0auax u ynpaicHeHusIx»

10-11 xnacchl

MYHULIMTATBHOTO OFO/KETHOTO 00111€00pa30BaTEIbHOIO YUPEHKACHUS
« I'mmuazusa Ne 22y
HuxHeKaMCKOro MyHMIMIIAJIBHOIO palioHa
PecnyOnuxu TaTapcran

PaccmoTpeHo Ha 3acejaHuu

T1eJIarOrHYecKoro CoBeTa
npotokon Ne

or« 7 » P, M8 2027 r.




Pabouas nporpamma Kypca «XuMus B 3aJa4ax U ynpaxkHeHusax», 10 u 11 kiacc.
1. IInanupyemble pe3yJbTaThbl H3yYeHHUSI Kypca.

JIMYHOCTHBIE PE3YIAbTATHI:

JIM4HOCTHBIE pe3yJIbTATHI B chepe OTHOLIEHHI 00ydalomuxcs Kk cede, K CBOeMYy 3/10pPOBbIO, K NO3HAHMIO celsi:

— OpHeHTanus OOYYaloUIMXCS Ha JOCTH)KEHHE JIMYHOTO CYACThS, PEANTM3ALUI0 TO3WTHBHBIX >KU3HEHHBIX NEPCIEKTHB, WHUIIMATUBHOCTS,
KpPEaTUBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K JINYHOCTHOMY CaMOOTIPEICIICHUI0, CIIOCOOHOCTh CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIE TIaHBI,

— TOTOBHOCTh M CIOCOOHOCTH oObOecneunTs cebe M CBOMM OJM3KHM JIOCTOMHYIO JKH3Hb B IIPOIECCE CAMOCTOSITEIBHOH, TBOPYECKOM H
OTBETCTBEHHOMU NIESITETHLHOCTH;

—  TOTOBHOCTH M CHOCOOHOCTH OOYJAIONINXCS K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS,

—  TOTOBHOCTH M CHOCOOHOCTH O0YJaIONINXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO B COOTBETCTBUH C OOIIEYETIOBEUECKIMH [IEHHOCTSIMH;

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4AIOIIUXCS € OKPY/KAIOIIMMH JTIOAbMM:

— HpPaBCTBEHHOE CO3HAHME U TOBEJCHHE Ha OCHOBE YCBOCHHS OOIEYEeTIOBEYECKHX IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHHUS W TOBEJICHHUS B
MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJbMU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTH OOIINE eNIn
Y COTPYAHUYATH JIJIS UX JTOCTUKEHUS,

—  TOPUHATHE TYMaHUCTHYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U JOOpOXKeNaTeIbHOe OTHOIIEHHE K APYroMy YeJIOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

—  CIIOCOOHOCTh K CONEPEKUBAHUIO M (OPMHPOBAHME IMO3UTHBHOTO OTHOLIEHHMS K JIIOAAM, B TOM YHCJIE K JIMLIAM C OrPaHUYEHHBIMU
BO3MO’KHOCTSIMH 370pOBBSl M MHBAIKUJAM; OEpEXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY MU MCUXOJIOTHYECKOMY 3740POBBIO
JPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IIOMOILb;

— (opmupoBaHuE BBIPAXXEHHOM B IIOBEACHUM HPABCTBEHHOM NO3MLIMH, B TOM YHCIIE CIIOCOOHOCTM K CO3HaTeJIbHOMY BbIOOpY 100pa,
HPABCTBEHHOI'O CO3HAHUS U MTOBEJICHHs Ha OCHOBE YCBOEHHSI O0IIEUEI0BEYECKUX IEHHOCTEH U HPaBCTBEHHBIX YYBCTB (YECTH, J10JIIa, CIPABEAIUBOCTH,
MUJIOCEPIIUS U IPYKETIO0u);

—  pa3BUTHE KOMIIETEHIMH COTPYIHHYECTBA CO CBEPCTHHKAMH, NETbMU MJAJIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30oBaTebHOM, OOIIECTBEHHO
10JIE3HOH, Y4eOHO-UCCIIeI0BATENBCKON, IPOEKTHOM U APYrUX BUAAX AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJIbTAaThI B c(hpepe OTHOMIEHUI 00YYAKIIHUXCH K OKPYKAKOIIEMY MUPY, »KUBOI NIPUPO/e, Xy10:KeCTBEHHOI KYJIbType:

—  MMpPOBO33pEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAUMMOCTH HayKH, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY
TBOPYECTBY, BJAJCHHE JOCTOBEpHOH MHpopMmanmeld O NepedAoBbIX JOCTWKEHUSAX U OTKPBITMSX MHPOBOH M OTEUYECTBEHHOM HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpONUCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA MPOTSHXKEHUM BCEH JKM3HU; CO3HATENBHOE OTHOIIEHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEMIHOM MpodecCuOHaIbHON U 00IECTBEHHOM NesITeNbHOCTH;

—  9KOJIOrMYecKas KylbTypa, OepekHOEe OTHOLICHHUS K POJIHON 3emJie, MPUPOIHBIM OorarcTBaM Poccru U Mupa; MOHUMaHKUE BIUSHUS COLMATIbHO-
SKOHOMMUECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBHOM Cpefibl, OTBETCTBEHHOCTD 3a COCTOSIHNE IIPUPOIHBIX PECYPCOB; YMEHUS U HABBIKU
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pa3yMHOro IIPUPOJOIOJB30BAaHUS, HETEPIUMOE OTHOLIEHUE K JEHCTBUSAM, NPUHOCALIUM BpEel SKOJOIMH; INPUOOPETEHHE OIbITa 3KOJIOrOo-
HaIPaBJIEHHOU J1E€ATEIbHOCTH;
—  3CTETUYECKOE OTHOILIEHHS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHHS 00yYAIUINXCS K TPYAY, B chepe cONHATLHO-IKOHOMUYECKUX OTHOIIECHUIA:

—  yBaXEHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HAHHBIN BEIOOp OynyIel mpodeccun Kak myTh U Croco0 peanu3auu COOCTBEHHBIX JKU3HCHHBIX TUTAHOB;

—  TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOH MPO(PEeCCHOHATBHOMN JIEATSIEHOCTH KaK K BO3MOXKHOCTH YYaCTHS B PEIICHUN JIMIHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, 0OIIEHAIIMOHATIBHBIX MTPOOIIEM;

—  TOTPEOHOCTh TPYIOHUTHCS, YBOKEHHUE K TPYAy M JIIOJIM TPy, TPYAOBBIM JOCTHKCHHSM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE
OTHOIICHHE K Pa3HbIM BHJIaM TPYIOBOH JIeATEIHHOCTH;

—  TOTOBHOCTB K CaMOOOCITY’KHUBAHHIO, BKITFOYAst 00YICHHUE U BHITIOJHCHHE JIOMAITHUX 00sI3aHHOCTEH.

JInuHOCTHBIE pe3yJIbTATHI B chepe PU3NIECKOro, ICHXOJOTHYECKOr0, COMAIBHOTO U AKAIeMHYECKOro 0,1aronoayyusi 00y4arommxcsi:
—  (u3mUecKoe, SMONIMOHAIBHO-TICHXOJIOTHYECKOE, COIMANbHOE Onaromoiydne OOydJalomMXcs B JKU3HH 00pa3oBaTeNbHOW OpraHU3alui,
OLIyLIEHHE IeThbMU O€30MaCHOCTH U MICUXO0JIOrHUecKoro kompopra, UHPOPMAIIMOHHOM 0€30MacHOCTH.

[Inanupyemble MeTanpeAMeTHbIE pPe3yJIbTAaThl 0CBOEHHS Kypca.

1.PeryasituBubie YY /|

BbINMyCKHUK HAYYHUTCS:

—  CaMOCTOSITENILHO OIpPENEeNsITh LIeH, 33/1aBaTh MapaMeTphl U KPUTEPUH, IO KOTOPHIM MOKHO OIPEAETIUTh, YTO LeJIb IOCTUTHYTA;

—  OIICHHMBATh BO3MOKHBIE MOCIEACTBHS JOCTHKEHHS MOCTABIEHHON 1IeNId B JESTEIbHOCTH, COOCTBEHHON JKU3HU M KU3HU OKPYXKAIOIIHUX JIIOJIEH,
OCHOBBIBAsICh Ha COOOPaKEHUAX 3TUKH U MOPAJIH;

—  CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTeNIbHOM IEATEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

—  OIICHHMBATh PECYPCHI, B TOM YHCIIE BPEeMsl U JApyrue HemaTepuaibHbIE PeCcypCchbl, HEOOXOIUMBIE JUIsl JOCTUKEHUS MOCTaBICHHOM 1IeJIH;

—  BbIOMpATh MyTh TOCTHKEHUS €U, TUTAHUPOBATh PEIICHNE MTOCTABICHHBIX 3a/a4, ONTUMU3UPYS MaTepHallbHbIE U HEMaTepUalbHbIE 3aTPAThI;

—  Opranu3oBbIBATH 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX JJIsl JOCTHKEHUS MTOCTABICHHON LIENH;

—  COTOCTAaBJIATh MOJTYUYEHHBIN pe3ynbTaT AeATEIbHOCTH C TIOCTABICHHOMN 3apaHee LEeblo.

2. [lo3naBaresibHbie Y'Y /1
BhinycKHHUK HAYy4YHTCS:

—  WCKaTh U HaXOJUTh 000OIIEHHBIE CIOCOOBI PEIlIeHHs 33a]1a4, B TOM YHCIIE, OCYIIECTBIIATh Pa3BEPHYTHIH HH(DOPMAIIMOHHBIN MOUCK U CTAaBUTh HA
€ro OCHOBE HOBbIE (yueOHbIC U TTO3HABATENIBHBIC) 33/1a4H;



— KpUTHYECKM OLEHHBAThb M HWHTEPHPETHPOBATh HH(DOPMAIMIO C pa3HBIX MO3WIMHA, pacmo3HaBaTh W (UKCHPOBATH MPOTUBOPEUHS B
MH(POPMAIMOHHBIX UCTOYHUKAX;

—  HCIIOJIb30BaTh pa3jM4YHbIC MOJCIbHO-CXEMATUYCCKHE CPEACTBA JUISl TPEJACTABJIICHUS CYIIECTBCHHBIX CBS3€H M OTHOIICHHM, a TakKkKe
HpOTHBOpe‘-IHﬁ, BBISIBJICHHBIX B I/IH(bOpMaIII/IOHHI)IX HCTOYHHUKAX,

— HaxOJWUTh U IPUBOJAUTH KPUTUYECKHE APIYMEHTHI B OTHOLUECHUU JEWCTBHM W CYKICHUH IPYroro; CIOKOWHO M PasyMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEYaHUSIM B OTHOIIIEHUH COOCTBEHHOT'O CYXJIEHUS, pacCMaTPUBaTh UX KaK peCypc COOCTBEHHOI'O Pa3BUTHUS;

—  BBIXOJWTH 3a PaMKH y4eOHOrO MPEaMETa W OCYIIECTBIISATH IC/ICHANPABICHHBIA MOMCK BO3MOXHOCTEH Il IIMPOKOTO IMEPEeHOca CPEACTB U
CII0CO00B IEHCTBHUS;

—  BBICTpaumBaTh MHAMBHUAYaJbHYIO O0Opa30BaTENbHYIO0 TPAEKTOPUIO, YYUTHIBAasi OIPAaHUYEHHS] CO CTOPOHBI IPYTMX YYaCTHHKOB M PECYPCHBIE
OTpaHUYCHUS;

— MCHIATH U YI[ep)KI/IBaTB pa3HI)IC IIO3UITNU B HOSHaBaTeHBHOﬁ HCATCIIBHOCTH.

3. KommyHukatuHbie YV /|
BbpInyCKHUK HAy4YUTCH:

—  OCYILECTBJIATH JEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3pOCIBIMU (KaK BHYTPH 00pa30BaTeIbHON OpraHu3aluy, Tak U 3a ee
npenenaMu), MoJ0MpaTh MapTHEPOB Ul JEIOBOM KOMMYHMKAIIMM MCXOJ U3 COOOpa)KEHUI pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JMYHBIX
CHMIIATHH;

— IIpH OCYIIECTBICHUU I'PYNIOBON PabOThl ObITH KaK PYKOBOAMTENEM, TaK M WIEHOM KOMAaH[bl B Pa3HbIX POJISIX (Fe€HepaTtop UAeH, KPUTHUK,
WCIIOJIHUTEIb, BBICTYNAIOIIUM, 3KCIIEPT U T.11.);

—  KOOPJIMHMPOBATH U BBINOIHATE PA0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aHMMO/ICHCTBYS;

—  pa3BEpHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3pEHHMSI C UCIIOIb30BAaHUEM aJIeKBAaTHBIX (YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

—  pacno3HaBaTh KOH(IUKTOI€HHbIE CUTYallUH U MIPEAOTBPAIaTh KOH(MIMKTHI 10 UX aKTUBHOH (pa3bl, BBICTPAUBATh JIJIOBYIO U 00pPa30BaATENbHYIO
KOMMYHHKAIHIO, U30eras JMYHOCTHBIX OLIEHOYHBIX CYKIECHUH.

IIpenmeTHbIe pe3yJibTATHI:

BbIMyCKHUK HAYYUTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (OPMHUPOBAHUHN COBPEMEHHON HAYYHOU KAPTUHBI MUPA U B IPAKTHUECKOHN JCSITENIFHOCTH YEeIOBEKa;

—  JIeMOHCTPHUPOBATh Ha MPUMEpPaX B3aUMOCBS3b MEX/y XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMH,

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUH XUMHUECKOro cTpoeHust A.M. byrtiepoBsa;

—  OOBACHATH NPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MpeACTaBlIeHU 00 UX COCTaBE U CTPOCHUH,

—  TPUMEHSThH NMPaBUIIA CUCTEMaTHYECKONW MEXAYHApOTHOW HOMEHKIIATYpPhI KaK CPEACTBA pa3NUUYeHUs U UISHTU(UKALIMN BEIIECTB MO UX COCTaBY
U CTPOEHUIO;

—  COCTaBIISITh MOJIEKYISIPHBIE M CTPYKTYpHBbIE (OpPMYIbl OPraHUYECKHX BEIIECTB KaK HOCUTeNeld MHQOpMAIMM O CTPOCHHUHU BEIIECTBA, €ro
CBOMCTBAX U MPUHAJIEKHOCTH K ONPEJEICHHOMY KIIACCy COCIMHEHU;



—  XapakTepu30BaThb OPraHMYECKHE BEIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHAaBJIMBAaTh NPUYMHHO-CIICACTBEHHBIEC CBSI3U MEXIY
JTAHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

—  TPUBOJIUTH IPUMEpPHl XUMUYECKUX DPEAKUUH, PacKPBIBAIOUIMX XapaKTEpHbIE CBOWCTBA THIIMYHBIX MPEACTAaBUTENCH KIACCOB OPraHUYECKUX
BEIIECTB C [EJbI0 UX HICHTU()UKANU 1 0O0BSICHEHUS 00JIACTH TPUMEHEHHS,

—  NPOTHO3MPOBATH BO3MOXKHOCTH MTPOTEKAHHUS XMMUIECKUX PEAKIMi Ha OCHOBE 3HAHUH O THIIaX XUMUYECKOH CBSI3U B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;

—  HCHOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUHU M XMMHUECKHUX CBOMCTBAaX BELIECTB JUIsl 0€3011aCHOIO MPUMEHEHHUS B IPAKTUUYECKON eI TEIbHOCTH;

— TPUBOJUTH TPUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS TIPOIYKTOB MepepaboTKM HE(TH W MPHUPOTHOTO Ta3a, BBICOKOMOJEKYISPHBIX
COeIMHEHUH (MOJIMATHIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOIO BOJIOKHA);

—  TIPOBOAUTH OMBITHI MO PACHO3HABAHUIO OPraHUYECKHX BEIIECTB: TNIMLEPUHA, YKCYCHONW KHCIOTHI, HEMPEAEIbHbIX )KUPOB, TIIIOKO3bI, Kpaxmala,
OEJIKOB — B COCTaBe MUILEBHIX IPOJYKTOB U KOCMETUYECKUX CPEJICTB;

—  BJAJETh IpaBWIaMHU U MpreMaMu 0e30MacHOi paboThl ¢ XUMUUYECKUMU BEIIECTBAMU U J1a0OpaTOPHBIM 000PYIOBaHHUEM;

—  TPUBOJTUTH TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEaKIMil B TMPHUpPOJE, NPOM3BOJICTBEHHBIX IPOIECCaX M IKUIHEACATEILHOCTH
OpraHU3MOB;

—  TPOBOJMTH PAacCUEThl HA HAXO0XJACHHUE MOJIEKYISIpPHON (POPMYIIbI YIiIeBOA0POAA MO MPOJYKTaM CrOpPaHMsI U MO €ro OTHOCUTENbHOM IIIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJIAIIUX B €0 COCTaB;

—  BJAJETh IpaBWIaMU OE€30MACHOTO OOpalEHUs C €AKUMHU, TOPIOYUMH U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMU OBITOBOI XUMUMU;

—  OCYIIECTBJIATH MOMCK XMMHUYECKOH HHPOPMALIUH 110 HAa3BaHUAM, UICHTU(UKATOpaM, CTPYKTYpHBIM (popMysiaM BEILECTB;

—  KPUTHYECKU OLICHHMBATh U MHTEPIPETUPOBATh XUMUYECKYI0 MHPOPMALUIO, COJEPXKAILYIOCS B COOOIIEHUSX CPEICTB MaccoBOM MH(OpMaIuH,
pecypcax MHTepHeTa, HaydyHO-NOMYJSPHBIX CTAThAX C TOYKM 3PEHUS €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B LENAX BBIABICHUS OLIMOOYHBIX
cykaeHui u popmMupoBaHusi COOCTBEHHOM MMO3HIINH;

—  MPEACTABJIATH MYTU PEIIEHUs TI00albHBIX NPOOJIEeM, CTOALIMX MEepes YeI0BEYECTBOM: IKOJIOIMUECKHX, YHEPreTHUECKUX, ChIPhEBBIX, U POJIb
XMMUH B PEIIEHUH 3TUX IPOOIEM.

BpIyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCSH:

—  WLIIOCMPUpOBamv HA Npumepax CMAaHoGNeHue U 360JIYUI OP2AHUYEeCKOU XUMUU KAK HAYKU HA PA3IUYHbIX UCHOPUYECKUX SManax ee
paseumus;

—  UCNONIBb3068aMb MeMOoObl HAYYHO20 NO3HAHUS NPU BbINOIHEHUU NPOEKMO8 U Y4eOHO-UCCAe008amMeNbCKUX 3a0ay NO U3YYeHUI0 C8OUCME, CNOcob08
NOJYYeHUs U PACNO3HABAHUS OP2AHUYECKUX 6EU4eCmE,

—  YCMAaHasiuéamv 2eHemu4ecKyto C6:13b MeNcoy KIacCamu opeanuieckux eeujecma 0jisi 000CHOB8AHUS NPUHYUNUATILHOU BO3MOACHOCTIU NOTYYEHUS
Op2aHUYECKUX COeOUHEHU 3A0AHH020 COCMABA U CIMPOEHUS,

—  YCMauasiueamv 63auMOCEA3U Mexcoy Gakmamu u meopueti, NPULUHOU U CIe0CmBUeM Npu anaiuze npoOIeMHbIX CUMYayull U 000CHO8AHUU
NPUHUMAEMBIX PEULeHUL HA OCHOGE XUMUYECKUX 3HAHUL.



2. Conep:xanue yueOHOro Kypca.
10 xiace

OcHoBBI Oprannyeckoit xumuu (7 yacoB)

[losiBieHHE U pa3BUTHE OPraHUYECKON XMMHHM Kak HayKu. [Ipeamer opranndyeckoi XuMuu. MecTo 1 3HauYeHHnEe OPraHu4eCKOM XUMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSII0OK COETUHEHHS] aTOMOB B MOJIEKYJI€ COIJIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO
CTpOEHUS opraHnueckux coequHeHnii A.M. bytiepoBa. YriepoaHblil ckelneT oprannyeckoil MoseKkybl. KpaTHOCTh XMMHUECKOH CBSA3H. 3aBUCUMOCTD
CBOMCTB BELIECTB OT XMMHUYECKOTo CTpoeHus Moiyiekyn. M3omepust u nzomepsl. [lonstue o ¢pyHkunonanbHoi rpynne. [IpuHuumel kimaccupukanum
OpraHMuYecKux coeAuHeHui. CrucremaTueckas MeXayHapo Hass HOMEHKJIaTypa U MPUHIIUIIBI 00pa30BaHMs Ha3BaHUN OPraHUYEeCKUX COETUHEHUI.

Yraesoaopoabl (20 yacos)

Ankanbel. Cmpoenue monexyavl memana. I'omonmornueckuil psn ankaHoB. ['omosiorn. HomeHnkiarypa. M3omepus yriiepoJgHOro cCkesnera.
3aKOHOMEPHOCTH U3MEHEHUsI (PU3NUYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMeEpe MeTaHa U dTaHa): PeakIMH 3aMelieHus (raloreHupoBaHue),
JEeTUPUPOBAHUS KaK CIIOCOOBI MOTy4YeHUsI BAXKHEHIIINX COEAMHEHUN B OpraHMYecKoM cuHTe3e. ['opeHrne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHH KOB
TeIlla B MPOMBIIIIEHHOCTH U ObITY. HaxoxaeHue B mpupo/ie U NpUMEHEHHE alKaHOB. [lonsamue 0 YuKi0aikanax.

Ankenbl. CmpoeHnue monekyavl smunena. I'omonorudeckuid psif ankeHoB. HoMmeHnknarypa. M3omepust yriepoIHOro CKejleTa W MOJIOKEHUS
KpaTHOM CBsI3U B MOJIeKyse. XMMUYECKUE CBOMCTBA (Ha MpUMepe ITHIIEHA): peaKlUU MPUCOEUHEHHS (TaIOTeHUPOBAaHUE, cUOpUposaHue, TuapaTanus,
2uopozanozeHupoganie) Kak cnoco0 noiaydeHus (QyHKIHMOHAIbHBIX MPOU3BOIHBIX YIIIEBOAOPOJIOB, TopeHus. [lomumepusanus sTHiIeHa Kak OCHOBHOE
HaIpaBJIEHUE €ro UCMOoIb30BaHusl. [10MMATHIIEH Kak KpYMTHOTOHHAKHBIHM MPOIYKT XMMHUYECKOTO MPOU3BOCTBA. [I[puMeHeHne aTuneHa.

Ankaauensl U kaydyku. [loHstue o0 ankanumeHax Kak yrieBoAOpoJax C IByMs IBOMHBIMH cBs3siMH. [lonumepuszanus nuBruHuiIa (OyraaneHa-
1,3) kak cnoco0 MOJydeHUs] CHHTETHYECKOTro Kaydyka. HarypalbHbIH M CHHTETHYECKMH Kaydyyku. Bynkanuzaius kaydyka. Pesuna. Ilpumenenue
KaydyKa U pe3UHBL

Anxunsl. Cmpoenue monekynsl ayemuiena. I'omonorndeckuil pan ankuHoB. Homenkiarypa. M3oMepust yriepogHoro ckeiera U MOJOKEHUs
KpaTHOM CBsI3W B MoJiekyne. XHMHUYECKHE CBOICTBa (HAa MpUMepe aleTHJIeHA): PEeaKUUH MPUCOCTUHEHHs (TaloreHUpOBaHUE, 2UOpPUpPOBAHUE,
TUApaTalus, 2U0po2alo2eHuposanie) Kak Crocod MOTy4YeHHs IMOJUMEpPOB M JAPYIMX MOJIE3HBIX MPOAYKTOB. ['OpeHue ainerusieHa Kak HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU Uil CBAPKHU M pe3Ku MeTaioB. [IpumeHeHme aleTuieHa.

Apenbl. beH3051 Kak TpeACTaBUTENb apOMATHUECKHX YIIEeBOAOPONOB. Cmpoenue monekynvl Oensona. XUMHUYECKHUE CBOWCTBA: pPEaAKIIMU
3aMeneHusi (TaJoreHupoBaHUE) Kak Crmoco0 TMOJyueHUsT XUMHYECKHX CpPEJICTB 3allUThl PACTEHUH, NpuUcoenuHEHUs (THIPUPOBAHHE) Kak
JI0Ka3aTeNIbCTBO HEMpEAeNbHOTO XapakTepa 6ensona. Peakius ropenus. [Ipumenenue 6eH3ouna.

JemouncTpanuu (c ucnonszoBanuem [{OP).
JleMOHCTpallMOHHBIE OMBITHI: [OpeHue MeraHa, ITUieHa, aneTwieHa. OTHOIIEHHWE MeTaHa, STHJICHA, alleTWIeHa W OeH30Jla K pacTBOpY
nepMaHraHata kKamuss u OpoMHoO# Boje. IlomydeHue STuieHa peakiueil AeruapaTaliil 3TaHOJa M JICTOJMMEPHU3AlUU TOJUAITUIICHA, alleTUJICHA
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KapOuaHBIM criocoOoM. Pa3znojkeHue kaydyka pu HarpeBaHWU, UCIIBITAHUE MTPOJAYKTOB Pa3IoKeHUs Ha HenpeaeabHocTh. Komnekius oopasinos Hedtu
1 He(PTEPOLYKTOB.
JlabopaTopHbIe ONbITHI.
1. UsroToBieHue MOJeIe MOJIEKYI YTIIEBOIOPOIOB.
2. OmpeneneHue AIEMEHTAPHOTO COCTaBa OPraHUYECKUX COCTUHEHHH.
3. Oznakomuienue ¢ koyuiekuen «HedTb u mpoaykTsl e€ mepepaboTKmy.
IIpakTnueckas padora Nel KauecTBeHHOE onpezeneHue yriepoa, BOJOpOo/ia U XJI0pa B OpraHU4eCKUX BellecTBax
Tunbl pacuyeTHbIX 3a1a4:
Haxoxnenue MosexkynsipHoi (opMylibl OpraHMUECKOTO BEUIECTBA 0 €ro MJIOTHOCTH U MAaCCOBBIM JIOJISIM JIEMEHTOB, BXO/SIINX B €0 COCTaB, WM IO
MIPOJIyKTaM CTOpPaHUsl.
K.p.Nel «YrneBonopoasn»

Kucsoponocoaep:xamue coennHenus (25 yacon)

Crnuptsl. Knnaccudukanus, HoMeHKIaTypa, H30Mepusi COUPTOB. MeTaHOJ M 3TaHOJ KakK MPeICTaBUTENN MPEIeIbHBIX OJHOATOMHBIX CIIUPTOB.
XUMUYecKHe CBOICTBa (Ha IMpUMeEpe METaHoJia M 3TaHOJIa): B3aHUMOJEHCTBHE C HAaTpUEM KakK CIOCOO0 YCTaHOBJIEHHUS HAIMYUS TUAPOKCOTPYIIIBI,
peaxius ¢ rajJoreHoBOJIOPOIaMHU KakK croco0 MOTydYeHUs PacTBOPHUTENEH, AeruapaTanus Kak crnoco0 MoxydeHus TuiieHa. Peakiys ropeHus: CinupThl
Kak ToIuMBo. IIpumeHeHue meraHona U 3TaHosa. dusnosornyeckoe AEHCTBHE METaHOJA M 3TAHOJA HA OPraHU3M 4eJIOBEKa. DTWIEHIJIMKOIb U
INIMLEPUH KaK MPEJCTaBUTENN HpPEIebHbIX MHOTOATOMHBIX CHUpTOB. KadecTBeHHasl peakiysi HA MHOTOATOMHBIE CIUPTBHI U €€ MPUMEHEHUE JUIs
pacro3HaBaHMs [NIMLEPUHA B COCTaBE KOCMETHUYECKHX cpecTB. [IpakTnueckoe mpuMeHeHHEe STUIICHIVINKOIIS U TIIMLEPHHA.

®enou. CtpoeHue MOJIEKyIbl peHoNa. B3aumHoe enusaHue amomos 6 moaexkyne enona. Xumuueckue coUCmMea: 63aumooelicmaue ¢ Hampuem,
auopoxcuoom Hampus, opomom. llpumenenue deHona.

Anpneruapl. Meranans (popMmalpIerua) U 3TaHanb (aleTanbIeru) Kak IpeJcTaBUTeNn MpeaeibHbIX albleruoB. KauecTBeHHbIE peakiuy Ha
KapOOHWJIBHYIO IpyIIly (peakiusi «cepeOpsHOro 3epkaia», B3aumojneiictBue ¢ ruapokcuaoM Mmeau (II) m mx npumenenue [y OOHapyXeHHUs
IPEJeNbHBIX albJETUI0B B IPOMBIIIICHHBIX CTOYHBIX BoJaX. TOKCHYHOCTh anbaeruioB. [IpuMenenue popmanpaernia 1 aneTalbaeruia.

KapOoHOBBIE KUCIIOTBI. YKCYCHAsl KUCJIOTa KaK MPEACTaBUTENb MPEeNIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KMCIOT. XUMUYECKHE CBOMCTBA (HA
IpUMEpPEe YKCYCHOM KHCIOTBI): pEakUuu ¢ METaJUlaMH, OCHOBHBIMHM OKCHJAMM, OCHOBAHUSIMM M COJIAMH KakK IOATBEP)KICHHE CXOJCTBA C
HEOpPraHM4eCKUMH KUCJIoTaMu. Peakiust srepudukauy Kak crnocod rnoyrydeHus ciaoxHbix 3¢upoB. Ilpumenenne ykcycHoit kuciotsl. [lpencrasienue
0 BBICIIMX KapOOHOBBIX KHCIOTaX.

Cnoxnble 3¢upbl 1 xupbl. CioxHbIE 3QUPHl KaK MPOIYKTHl B3aMMOAEUCTBUS KapOOHOBBIX KUCIOT co crnupramu. [IpuMeHeHHe CIIOKHBIX
3(pHpOB B MUILEBOH U MappOMEPHON MPOMBIIIIEHHOCTU. JKUpPBI Kak CI0XKHbIE 3(UPHI INIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTuTtensHbie U
KUBOTHBIE XXUPBI, X COCTaB. Pacrno3HaBaHMe paCTUTEIBHBIX XUPOB Ha OCHOBAHWU MX HENPENENIBHOro xapakrepa. IIpuMenenue xupos. ['maponms
WA OMBIJICHHE KHPOB KaK COcO0 MPOMBIIUIEHHOTO MOJYYEeHUs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Morolue cBONCTBA MbLIA.



Yrnesonasl. Kitaccudukanus yrieBonoB. HaxoxkieHue yriaeBoaoB B mpupoje. [ 1roko3a kak anpaeruaocnupt. bposkenue rirokossl. Caxapo3sa.
Tuoporus caxaposvr. Kpaxman W IEIUTION03a KaK OWOJOTHYECKHE TOJUMEpPHL. XWMHUYECKHE CBOMCTBA KpaxMaia W IEeIUTION03bl (THUIPOIIH3,
KaueCTBEHHAs Peakius ¢ HOJI0M Ha KpaxMmal U €e IPUMEHEHHUE JUisi OOHApYKEHHS Kpaxmalia B MMPOIyKTaxX muTanus). [[pumenenne u Ouosoruye ckas
poJib yriieBo0B. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEPE alle€TaTHOIO BOJIOKHA.

Wnentudukanus OpraHuueCKNX COCTUHECHUN. [ eHemuueckas ces3b MexHcoy Kiaccamu OpeaHuyeckux coeouneruu. TUTbl XUMUYECKUX PEaKIHi
B OPraHUYeCKON XHUMUU.

JdemoncTpanumn (c ucnosibzopanuem L{OP).

JlemoHcTparroHHbIe onbITE: OKHUCIIEHHE ciupTa B anbaeru. KauecTBenHas peakiius Ha MHOTOATOMHBIE CIUPTHI. PacTBoprMOCTH (heHosa B BoJE Ipu
00BIYHOM Temmeparype u npu HarpeBanuu. KauectBeHHsie peakiinu Ha GeHomn. Peakius «cepeOpsHOTro 3epKanay albIerua0B U TIIIOK03bl. OKHUCIIEHHE
aJbJIETMJI0OB U TJIIOKO3bl B KHUCIOTHI ¢ momomibio ruapokcuaa meau (II). INomydeHune ykCycHO—ATHIIOBOTO M YKCYCHO — H30aMHJIOBOTO 3(HpPOB.
KauectBennas peaxius Ha Kpaxmad.
JlabopaTopHble ONBITHI.

4. Cgo¥icTBa ATHIOBOTO CIUPTA.

5. CaoiicTBa riauiepuHa.

6. CsolicTBa (opMabIeruIa.

7. CBOMCTBa YKCYCHOM KHCJOTHI.

8. CpaBHEHHE CBOHCTB PacTBOPOB MbLJIA i CTUPAIBHOTO ITOPOIIIKA.

9. CaoiicTBa IJIIOKO3BI.

10. CpoiicTBa Kpaxmara.

Tunbl pacyeTHbIX 32/1a4:
Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.
Pacyetbl 00BeMHBIX OTHOLIECHHUI ra30B MIPU XUMHUECKUX PEAKIUAX.

A3otcoaep:xamme coequHeHus (11 yaco)

AMUHBI. AHHINH.

AmuHOKuCIOTEl U Oenku. CocTaB MU HOMEHKIATypa. AMHUHOKUCIOTHI Kak aM(oTepHble opraHuuyeckue coeauHeHus. llemTuaHas cBS3b.
buonorndeckoe 3HaueHUe oi-aMUHOKHUCIOT. O0IaCcTH IPUMEHEHUS aMHUHOKHUCIIOT. benku kak npupoaHsie ouomnoaumMepbl. CoOCcTaB M CTPOCHHE OCIIKOB.
XUMUYECKHE CBOWMCTBA OENKOB: TUAPOJIU3, AeHarypanusi. OOHapykeHHe OETKOB IMpH MOMOIIM KadyeCTBEHHBIX (I[BETHBIX) peakiuil. [IpeBparienus
OenKOB MUIIM B opraHu3Me. buonornyeckue GyHKIUU OEIKOB.

JemouncTpanuu (c ucnonszoBanuem LIOP).

JleMOHCTpalMOHHbIE OMBITH: B3ammoeiicTBHe aMMHMaka M aHWIMHA C COJISTHOW KucioToi. Peakuus anunmHa ¢ OpomHOUM Bonoi. JlokasarenbcTBa
Hanuuus QYHKIMOHAIBHBIX TPYII B PaCTBOpPaxX aMUHOKHUCIOT. PacTBopeHue u ocaxkneHue 0enkoB. L[BeTHbIE peakiuy OeNKOB: KCAaHTONPOTEUHOBAS U
OouyperoBas. ['opeHHe NTHYBETO Mepa U MEPCTIHONW HUTKH.

JlabopaTopHbIe ONBITHI.



11. CBoiicTBa O€NKOB.
IpakTuueckas padora Ne2. PerieHue s3KCriepuMEHTAIBHBIX 3a/1a4 Ha pacliO3HaBaHUE OPraHUYCCKHUX BEIIECTB

Xumus u xu3Hb (7 4acoB)

Hayunble MeTO/IbI MO3HAHHS B XUMUH. VIcTOUHHKH XiuMuYecKol nHdopManuu. [Tornck HHPOPMAIIUK 110 Ha3BaHUAM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM
bopmynaM. MoaenupoBaHre XUMUYECKUAX MTPOLECCOB U SIBICHUH, XUMUYECKUL AHAIU3 U CUHMe3 KaK METO/Ibl HAYYHOTO TIO3HAHUSL.

Xumus u 3p0poBbe. JlekapcTBa, (epMeHTH, BUTAMHHBI, TOPMOHBI, MHHEpaJbHbIE BOJBL. I[IpoOiieMBI, CBsI3aHHBIE C TPUMEHEHUEM
JICKApCTBEHHBIX TMpernaparoB. BpenHbie NpHBBIYKE W (AKTOPHI, pa3pylIalomIde 3I0pOBbE (KypeHHE, yMOTpeOJCHHE aJKOTOJs, HAPKOMAaHUS).
PammmonansHoe uranue. [Tuwesvie 0obasku. OCHoB8bl NUWEBOU XUMUL.

Xumusa u sHepretuka. [IpupoaHble UCTOYHHKHU YIiieBOJ0poaoB. [IpupoaHblii M MOMyTHBIH HE(TAHOM Ta3bl, KX COCTAaB U MCIIOJb30BaHHUE.
CocrtaB Hedtn u ee mepepabotka. Hedrenponykrsl. OxTaHoBoe umcio OeH3umHa. OxpaHa OKpyXawlled cpeabl Npu HedrenepepabOTKe U
TPaHCIIOPTUPOBKE HEPTENPOAYKTOB. AJIbTEPHATUBHbBIE HICTOUHUKH SHEPTUH.

11 kaace.
MeToabl O3HaAHMSI B XMMUHA (2 yaca).
Hayunbie MeTO1b1 TO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUH. PO XMMHUUECKOTO SKCIEPUMEHTA U TEOPUH B XUMUU. MOIeTMpOBaHNE
XUMHUYECKUX MTPOIECCOB.

Teopernyeckue ocHOBbI 001Iel xumuu (38 yacos).
CoBpeMeHHbIE MPeICTABJIEHUS] 0 CTPOEHHH aTOMa.
Atom. Ctpoenue atroma. SIapo: mpoTOHBI U HEUTPOHBIL. M30TOMBL. DIEKTPOHBL. DIEKTPOHHAs 00010UKa. DHEPreTHIECKU YPOBEHS. S, P, d -
AJIEMEHTBI, UX MOJIOKEHHUE B IEPUOINUECKON cUcTeMe. DJIEeKTPOHHbIE KOH(PUTYpalluu aTOMOB XUMHUYECKUX JIEMEHTOB.

Pa3BuTHe 3HaHUI O MEPUOINYECKOM 3aKOHE U MEPUOJANYECKON CUCTeMe XUMUYeckux 3neMeHToB. OTkpbiTue [[.1 MenaeneeBpiM neproaAnYecKOTro
3akoHa. [lepuonnyeckas cuctema xumuueckux snementoB J.M. MennaeneeBa — rpadpuueckoe oToOpaxeHne Mepuoguueckoro 3akoHa. dusnueckuii
CMBICTT MOPSIIKOBOTO HOMEpa 3JeMEHTa, HOMepa Mepuoja U HoMepa rpymnmbl. BaneHTHbIe 371eKTpoHBI. [IpudnHbI U3MEHEHUs CBOMCTB 3JIEMEHTOB B
nepuogax W rpymnax (miaBHbIX mnoArpynnax). IlonmoskeHue Bogopona B MEPHOJMYECKON cHucTeMe. 3HaueHHe IMEepHOJUYECKOro 3aKOoHA U
MEePUOTUYECKON CUCTeMbl XUMUUYecKux neMeHToB J[.M. MenneneeBa uist pa3BUTHsI HAYKH U TIOHUMAaHHSI XUMUYECKOM KapTHHBI MUPA.

XuMuueckas CBf3b

KoBaneHntHas XuMu4eckas CBs3b. DJIEKTPOOTpULATENbHOCTh. [losipHas n HenoJisipHask KOBaJIGHTHbIE CBsI3U. CTETEHU OKUCIIECHUS U BaJICHTHO CTh
XMUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX. MexaHu3M 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM U JIOHOPHO-aKIENTOPHBIA. MolleKynspHble U
aTOMHBIE KpUCTAITMYecKue peméTku. CBONCTBA BEIIECTB C 3TUMHU TUIIAMH KPUCTAIUIMYECKUX PELIETOK.

Honnas XUMHYECKasi  CBSI3b KaK TMpeAeNbHBIM ciaydaid KoBalleHTHOW cBs3u. Kartumonsl u anuoHbl. Knaccudukanus wnoHoB. HoHHBIE
KpUcTauinueckue pemérku. CBONWCTBA BEIIECTB C ’TUM THUIIOM KPUCTAIUNIMUECKUX PEIIETOK.



Merammueckas XUMU4eckass  cBA3b. OCOOCHHOCTH CTPOEHHE aTOMOB METAJUIOB. MeTajuindyeckas XMMHUYECKash CBS3b M METAJTHUYEcKast
KpUCTaJlIMueckas pemérka. CBolcTBa BELECTB C 3TUM THIIOM CBSI3H.
Bonoponnas xumudeckas CBA3b. MEXMOJIEKYISApPHAs U BHYTPUMOJIEKYJIIpHAsl BOJOPOAHAs CBs3b. ENMHAs NIPUPOIA XUMUYECKUX CBA3EH.

BemecrBo

BemectBa MONEKyISIpHOIO M HeMoJieKyJasipHoro crtpoeHus. [lomumepsl. CoBpeMeHHBbIE NPEACTABIEHUS O CTPOCHUU TBEPIbIX, XKHUIKUX U
ra3000pa3HBIX BEIIECTB.

['a3000pa3Hoe cocTostHME BemiecTBa. Tpu arperaTHBIX COCTOSHUS BOAbl. OCOOCHHOCTH CTPOCHUS Ta30B. MOJIEKYISPHBIA 00beM ra3000pa3HbIX
BemecTB. [IpuMepsl ra3000pa3HbIX IPUPOIHBIX CMECEH: BO3AYX, IPUPOHBIH ra3. 3arps3HeHre atMoc(epsl (KUCIOTHBIE 105K/11, TApHUKOBBIN 3¢ deKT)
u 60opnrba ¢ HUM. [IpencraBurenu razoo0pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPOM, YIVIEKMCIBIM ra3, aMmmuak, 3TujeH. VX momydeHnue, coOupaHue u
pacnio3Hanue. JKunkoe cocrosHue BeniectBa. Bona. [loTpebienue Boabl B ObITY M Ha MpoU3BOACTBE. JKeCTKOCTh BOABI U CIOCOOBI €€ yCTpaHEeHHUs.
MunepanbHble BOJBI, UX HCIIOJI30BAHHWE B CTOJIOBBIX M JIeUEOHBIX LielsX. TBEpAOe cocrosiHMe BemiecTBa. AMopHble TBEpJbIEC BEIIECTBA B
MIPUPOJIE U )KU3HU YEJIOBEKa, UX 3HAUEHUE U IIPUMEHEHHE.

CBoiicTBa BelecTB, 00pa30BaHHBIX aTOMaMH JIEMEHTOB, TPUHAJICKAIINX K Pa3HbIM Ipymnnam nepuoandeckoit cucremsl .M. MenaeneeBa. CBolicTBa
KJIACCOB OPraHWYeCKUX BEIIECTB.

[IprunHbI MHOTOOOpa3us BEIIECTB: KAUECTBEHHBIN U KOJMYECTBEHHBIN COCTaB, aJNIOTPOIH S, U30MEPHS], TOMOJIOTUSI.

SIBneHust, MPOUCXOSAIINE TPU PACTBOPEHUH BEILIECTB — AUCCOLMALINSA, THIpAaTallUs, THIPOIH3.

Uucteie BemectBa U cMecu. CriocoObl paszielieHus] cMecel M MX ucrnoJib3oBaHue. /lucnepcHeie  cuctembl. [loHSATHE O MUCIIEPCHBIX CHCTEMaXx.
HucnepcHas (a3a u qucnepcuoHHas cpena. Knaccupukanus TUCIEPCHOHHBIX CHCTEM B 3aBUCHMOCTU OT arperaTHOTO COCTOSIHHUS JUCIEPCHOHHON
cpeabl U JucrepcuoHHoH (asbl. ['pyboaucnepcHble CUCTEMBI: SMYIbCHH, CYCIIEH3UHU, a3P030J4. TOHKOAMCIIEPCHBIE CUCTEMBI: T'€IIU U 30JIH.

Hctunnble pactBopbl. CrocoObl BBIp@KEHUS KOHLEHTPAlMM pPACTBOPOB: MaccoBas J10Ji1 PacTBOPEHHOro BellecTBa. PacTBopumocTs
KJaccu(UKays BEUIECTB 10 3TOMY IMPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTUYECKAs JUCCOLUALINS.
PacTBOpBI 371€KTPOJINTOB. DIAEKTPOIUTHI U HEINEKTPOIUThL. CUIlbHBIE U c1a0ble JIEKTPOJIUTHL

Peakium, nporekaromiye B pacTBOpax: peakliid HOHHOTO 0OMeHa, KUCIOTHO-OCHOBHOE B3aUMOJEHCTBUE B pacTBOopax. B3anMojelicTBre MeTalIoB
C pacTBOPAMH COJIEH U KHUCIIOT.

DNEeKTPOIN3 pacIIaBoB U pacTBOPOB. [IpakTHUeckoe NpUMEHEHUE IEKTPOJIN3A.

I'maponus opraHMyeckux M HeopraHudeckux coenuHeHui. HeoOpatumelii rusgponus. O6paTumMslil ruapoians cosieid. Cpena BOJHBIX PacTBO POB:
KHCIIasi, HEUTpaibHas, MeNo4Has. [MApoau3 OpraHMYeCKUX COCOUHEHMM M €ro NMPaKkTU4YEeCKOE 3HAYCHHE NI NOJYyYEHMs TMIPOJIM3HOIO MbLIA U
cnupTa. bruosornueckas poJsib ruApoIin3a B IIIACTUYECKOM U SHEPreTHYECKOM 0OMEHE BEILIECTB U SHEPTUU B KIIETKE.

JemouncTpanuu (c ucnonszoBanuem LIOP).

Mojienp KpUCTaNINYeCKOM petéTky xiaopuaa Hatpus. O6pasisl MUHEPAJIOB C HIOHHOM KpUCTAJUIMYECKON PEeHIETKOM: KaablMTa, ranura. Mojenu
KPUCTAJNIMYECKUX PEIIETOK «CYXOTro JbJa» (1iu foaa), anmasa, rpadura (uam kBapua). O6pasisl mactMace (penondopmManbieruHble, NOJUypeTaH,
MOJIMATUIICH, MOJMIPONMIEH, MOJUBUHUIXJIOPUI) U M3Aenusd u3 HUX.OOpasubl BOJOKOH (IIE€pCTh, MIENK, alleTaTHOE BOJIOKHO, KalpoH, JIaBCaH,
HEWIoH) 1 m3nenust u3 HuxX. OOpasibl HeOPraHMYECKUX TOJIMMEPOB (cepa IuIacTHYecKas, KBapll, OKCU aJFOMHHUS, MPUPOIHBIC AITIOMOCHIMKATHI).
Mojens MoJIeKyISIpHOTO 00bEMa ra3oB. TpH arperaTHbIX COCTOSHHUS BOJbl. OOpa3ibl HAaKWIM Ha YallHHMKE M TpyOax IEHTPAJbHOIO OTOIUICHUS.
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XKectkocTh Boabl M ciocoObl €€ ycrpanenusi. [Ipubopsl Ha xuakux Kpuctamax. OOpasibl pa3IUuYHbIX AUCIEPCHBIX CUCTEM: SMYIbCUH, CYCIIEH3U,
a’po30JIEH, TEJIEH U 30JIEH1.
JleMOHCTpalMoOHHbIE OTBITH: B3anMoneiicTBue nutust M HaTpus ¢ Bojoi. Ilomyuenune okcuna ¢ochopa (V) U pacTBOpeHHE €ro B BOJE; UCTIBITAHHUE
MIOJIyUEHHOTO pacTBopa JiakmycoM. OOpa3lbl KpucTtaiioruapatoB. lcnplTaHue pacTBOpOB 3JEKTPOJMTOB M HEAIEKTPOJUTOB HA IPEAMET
JMCCOLMAMU. 3aBUCUMOCTD CTEIICHH JIEKTPOIUTUYECKON AUCCOLMAIIMM YKCYCHOM KUCIIOTBI OT pa30aBieHUs pacTBOPA.
JlabopaTopHbIe ONBITHI:

2. OnpesneneHue TUIAa KPUCTAIUIMUECKOM pEeIETKU BEIIECTBA U ONIMCAHUE €r0 CBOMCTB.

3. O3HaKOMJIEHHE C KOJUIEKIIMEN MOJMMEPOB: IJIaCTMACC U BOJIOKOH U U3JIENHSI U3 HUX.

4. VicnipiTaHne BOJIBI HA )KECTKOCTh. Y CTPaHEHHUE YKECTKOCTH BOJIBI.

5. O3HaKOMJIEHHE C TUCTIEPCHBIMH CUCTEMaMHU.
IIpakTnueckas padora Ne 1 . [Tonyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.

XuMHUYeCKUe peaKkunu

Knaccudukanus XuMHIECKUX peakinii B HEOPraHWYECKOW M OpPraHUYecKOW XWMHH. Peakius coequHeHus, pa3iokKeHus, 3aMelleHus1, o0 OMeHa,
9K30- ¥ HJIOTEPMUYECKHE.

OKHCIUTENTFHO-BOCCTAHOBUTENbHBIC peaknuu. CteneHb okucieHus. OmnpeneneHue cTeneHu okucieHus mno (opmyne coeauHeHus. [lonstue 06
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX peakiusiX. OKHCIEHHE U BOCCTAHOBIIEHNE, OKUCITUTENb U BOCCTAHOBUTEIb.

TennoBo 3pheKT XUMMUYECKON peaKIuu U TEPMOXHMHUYECKHE ypaBHEHUS. Peakinu TropeHus, KaKk YacThId CIIydaid SK30TEPMHYECKUX PEAKITUH.
Oco0EHHOCTH peaKkIfii B OPraHMIeCcKo XUMUU. TepMOXUMUUYECKOE yPaBHCHHE.

CkopoCcTh  XMMHMYECKOM peaklMH. 3aBUCUMOCTh CKOPOCTH XHMHMYECKOW pEaKkIMH OT IPHUPOAbl PEarupyrollnX BELIECTB, KOHLEHTpalLUH,
TeMIIepaTyphl, TJIOMIAIN TTOBEPXHOCTH CONMPUKOCHOBEHMS M KaTanu3aTopa. Karamus: roMOTeHHBIN U TeTepOreHHbIH, (pepMeHTaTuBHBIA. DEPMEHTHI -
OMOJIOTUYECKHE KAaTATN3aTOPbl, 0COOCHHOCTH MX (DYHKITMOHUPOBAHUSI.

OO6patumocTh xuUMHYecKUX peakuuil. HeoOpatumele 1 oOpatuMbie XumMuieckue peakiunu. COCTOsHNE XMMHUECKOTO PaBHOBECHUS ISl 00OpaTUMBIX
XUMHYECKUX peakuuid. CriocoObl CMEIIeHUs XUMUYECKOTO paBHOBECHS Ha MpHUMepe CHHTe3a aMMuaka. [loHaTtue 00 OCHOBHBIX HAyYHBIX IPUHIIMUIIAX
MIPOU3BO/ICTBA HA [TIPUMEPE CUHTE3a aMMHUAaKa WA CEPHOM KUCIIOTBHI.

JemoncTpanuu (¢ ucnonb3opanuem [{OP).

JlemoHcTpanmonHbie onbIThl: [IpeBpaienne kpacHoro ¢ocdopa B Oemnblif. 3aBUCUMOCTh CKOPOCTH PEAKIIMHM OT MPHUPOJIbI BEIIECTB Ha MpUMEpE
B3aMMOJICIICTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBOM KOHIIEHTPALIMM C OJUHAKOBBIMU IpaHyjdaMU LIMHKAa U B3aUMOJEUCTBUS OJMHAKOBBIX
KYCOUYKOB pa3IHYHbIX METAIJIOB (MarHus, LMHKA, >Kele3a) C COJITHOM KHUCIOTOW. B3anmopeicTBHe pacTBOPOB CEpHOIl KHCIOTHI C PAacTBOPAMHU
THOCYNb(aTa HATPUS PA3NUYHONW KOHIEHTPALUM W TeMIepaTypbl. MoJAEns KHIISIIEro ciosi. Pa3jokeHue mepokcuaa BOJOPOJAa C TOMOIIBIO
karanu3atopa (okcuna mapranna (IV))u karamasel ceiporo msca u ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakuui, UAYIIHX ¢ 00pa30BaHUEM
ocaJika, ra3a wim Bojbl. ['maponus kapbuna kambius. ['uaponns kapOOHATOB MIENOYHBIX METAIOB U HUTpaToB IuHKa wiu cBuHna (II). [Momyuenue
Mbua. [Ipocreiile OKMCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIIUU: B3aUMOJCHWCTBUE IIMHKA C COJSTHOM KHCIOTOM M Keje3a ¢ pacTBOpOM cyib(ara
meau (II). Monens anektponuzepa. Moens 3IeKTPOJIM3HON BaHHBI JUTSI TOJTYYEHUST TFOMUHUS.

JlabopaTopHbIe ONBITHI.

10



7. Peakuus 3aMEILICHUS] MEJIU KEJIE30M B PACTBOPE METHOIO KyIopoca.
8. Peakmuu, unymnpe ¢ 00pa3oBaHHEM OCaJKa, Ta3a U BOJBI.
9. [lonmydenue KUCIOPOIa pa3I0KEHUEM MTEPOKCUIA BOIOPO/Ia C MOMOIIBI0 okcuia Mapranna (IV) u karanassl cbIporo KapToges.
10. [Tony4yenne BOAOPO/Ia B3aUMOJACHCTBUEM KUCIOTHI C IIAHKOM.
11. Paznuunblie cimydan ruiposid3a cojei.
K.p.1 «CrpoeHnue BemectBa»
K.p.2 «Xumuueckue peakium»

Heoprannueckasi xumus (23 yaca).

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX COEAMHEHUH.
Metamabl. B3aumopeiicTBue MeTaioB C HeMETaulaMHu (XJIOPOM, Cepoll M KHUCIOpoaoM). B3ammMoaeilcTBHE MIETOYHBIX M IIETOYHO3EMETHHBIX
METAJJIOB € BOJOH. DJIEKTPOXUMHYECKUH pAJ HaNpsDKEHUH MeTaiuioB. B3aumojeicTBHe MeETauloB € pacTBOpaMu KHUCIOT U cojiel. CrocoObl
noydeHus: MetayuioB. CritaBel (YepHBIE W LIBETHBIC) W WX NpuMeHeHHe. [IoHsITHE O KOppO3WHu: XMMHYECKass W DJICKTPOXHMHYECKAs KOPPO3Hs
MeTtaioB. CriocoObl 3alluThl METauIOB OT Kopposuu. [IpeacraBurenn coeqMHEHMH HEKOTOPBIX IMEPEXOJHBIX METaIOB: MEpMaHraHaTa Kaylusd,
IUXpoMara Kajus, KaKk OKUCIUTEIeH, HUTpaT.CylnbdaT U THAPOKCUI METH.

Hemerananbl. CpaBHUTENbHAsE XapaKTEPUCTHKA TajJOr€HOB Kak Haubosiee THMHYHBIX MpefcTaBUTeNel HemeTaioB. OKHUCIUTENbHbIE CBOMCTBA
HEMETAJJIOB  (B3aUMOJICHCTBME C MeETaulaMH U BOAOpoJoM). BoccraHoBuTenbHbIE CBOWMCTBa HEMETaUIOB (B3auMoOJielicTBUE C  Ooiee
ANIEKTPOOTPHUIATELHBIMU HEMETAIJIAMU U CJIOKHBIMH BELIECTBAMH - OKUCIUTEISIMU).

Kucaorbl Heopranuueckue u opraHudeckue. Knaccudukamus KUcaoT. XMMHUECKHE CBOWCTBA KUCIIOT: B3aMMOACUCTBHE C METalIaMU, OKCUAAMHU
METaJUIOB, THAPOKCHIAMH METAJUIOB, COJISIMH, criupTaMu (peakuusi stepuduranuu). OcoOble CBOWCTBAa a30THOW M KOHIIEHTPUPOBAHHOW CEPHO
KHUCIIOTBHI.

OcHoBanusi  HeopraHuueckue W opranuyeckue. OcHoBaHMS, UX KiaccupuKalug. XUMHUYECKHE CBOMCTBA OCHOBAHUM: B3aUMOJICHCTBHE C
KHCIIOTaMH, KUCJIOTHBIMH OKCUJIAMH U COJIIMU. Pa3noxeHne pacTBOPUMBIX OCHOBAHUIA.

Coumn. Knaccudukanus cosneil: cpennue, KUCIble U OCHOBHBbIE. XMMHUYECKHUE CBOMCTBA COJICH: B3aMMOJICICTBHE C KHCIOTAMH, LEI0YaMU, METaJUIaMU
u cossimu. [IpeacraBurenu coseil u ux 3HaueHue. XIOpU HATpUs, KapOOHAT Kalublus (CpeIHHE COJIH); TUAPOKApOOHATH HATPUSI U aMMOHUS (KUCIbIE
cosn); ruapokcokapoonar meau (1) — mamaxur (ocHOBHas cojib). KauecTBeHHBIE peakIuu Ha XJIOpHJ -, CylIb(daT -, 1 KapOOHAT — aHUOHBI, KATHOHBI
xenesa (I1) u (I1I).

I'eneruyeckasi cBsI3b MEXJIY KIacCaMH HEOPraHMYECKUX M OpPraHUYECKUX coenuHeHuil. [loHsATHE 0 reHeTHYecKON CBSI3U U MeHETHYEeCKHUX
psanax. 'enerndeckue psabl MeTaia U HemeTtamaa. OcoOEHHOCTh TE€HETHUECKOTO PsiJia B OPraHUYECKON XUMUHU.

JemouncTpanuu (c ucnonszoBanuem LIOP).

Komnekuust 06pasnioB Metannos. BzaumoieiicTBiue HaTpusi ¥ CypbMbl C XJIOPOM, Keje3a U cepbl. [ opeHrs MarHusi U alTrOMUHHUS B KUCIOPOJIE.
B3anmMojelicTBre 11e10YHO3EMENBHBIX METAIJIOB C BOJOM. B3anMoneiicTBUEe HAaTpusi C 3TAHOJOM, LIMHKA C YKCYCHOM KHUCIOTOW. AJIFOMUHOTEPMHUSI.
B3aumopeiicTBue Meau ¢ KOHUEHTPUPOBAHHOM a30THOM KHUCIOTOW. Pe3ymbTaTbl KOPpPO3MM METAVIOB B 3aBHCHUMOCTH OT YCIOBHI UX MPOTEKAHHS.
Komnekuust 06pa3ioB HEMETAIIOB.
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JleMOHCTpalMOHHbIE ONBITHI: B3anmoaelcTBIe XJIOPHOW BOBI C pacTBOPOM OpoMuaa (noauaa) Kanus. Koyuiekuus npupoIHbIX OPraHMYeCKUX KUCIIOT.
Paz0aBiienue KOHLIEHTPUPOBAHHON CEpHON KUCIOTH. B3ammojeicTBue KOHLEHTPUPOBAHHON CEpHOW KHCIOTHI C CaxapoM, LEJUTION030M M MEIbIo.
OOpa3subl TPUPOJHBIX MUHEPATIOB, COJCPXKAIIUX XJIOPUA HATpHs, KapOoHAT kKambius, (Gocdar xampius U ruapokcokapbonar memu (II). Obpasiisr
MUIIEBBIX IPOAYKTOB, COJIEPKALIUX THAPOKApOOHATHI HATPUsS U AMMOHHUS, UX CIIOCOOHOCTH K Pa3jIokKEHUIO NIPU HarpeBaHUU. [ alieHne coabl yKCYCOM.
KauecTBeHHbIE peakIMi Ha KATUOHBI U AHUOHBI.
JlabopaTopHble ONBITHI.

12. McnpiTaHue pacTBOPOB KUCJIOT, OCHOBAaHUM U COJIEH MHINKATOPAMHU.

13. B3aumopeiicTBre COJISTHOM KUCIIOTHI U PACTBOPA YKCYCHOM KHUCTIOTHI C METaJJIAMU.

14. B3aumopeicTBre COJITHON KUCIOTHI M PAaCTBOPA YKCYCHOM KHCJIOTBI ¢ OCHOBAHUSIMU.

15. B3aumoeiicTBre COJISTHOM KUCIIOTHI U PACTBOPA YKCYCHOUM KUCTOTHI ¢ cosiaMu. 16. [TomydeHune u cBOMCTBAa HEPACTBOPUMBIX OCHOBAHUM.

17. I'maponn3 XJI0pHUIOB U alleTaTOB IIEJIOYHBIX METAJIJIOB.

18. O3HaKOMJIEHHE C KOJUICKIUSIMU: a) METAJNIOB, 0) HEMETAJIOB, B) KUCJIOT, T') OCHOBAHUH.
IpakTHyeckasi padora Ne2. PemeHne skCiepuMEeHTABHBIX 3a7a9 Ha WICHTU(DUKAIINI0 OPraHUYECKUX U HEOPraHWYECKUX COCTUHECHHM;
K.p.3 «BeniecTBa 1 ux cBOMcTBay

XuMUA U KU3Hb (5 4acos).

Xumus u 310poBbe. JlekapcTBa, hepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHbBIE BOJIbl. TOKCHYHBIE BELIECTBA.

Xumus B TOBCEAHEBHOM >ku3HU. Motomiue u unctsnme cpeactsa. CobmroieHne mpaBuil 6€30macHoi paboThI CO CpeACTBaMU OBITOBOM XUMHH.

Xumus ¥ Ipou3BoAcTBO. [IpomMbltiieHHOE TToTydeHue BeniecTB. [Ipon3BoaCTBO CEpHOM KHUCIOTHI, aMMHaka, MeTaHoJIa, 3TaHoja. [lepepaboTka
Hedru.

XUMUSA U 3KOJIOTHS. XUMHUYECKOE 3arpsA3HeHHE U €ro MociecTBUe. XUMUYECKUE BEIIecTBa Kak CTPOUTENbHBIE U MOJIETI0YHbIE MaTepUabl.
JdemoHcTpauuu
OO6pas31ibl JIeKapCTBEHHBIX MPENapaToB U BUTAMHHOB.
OO6pa3ibl CpeaCTB TUTUEHBI U KOCMETUKH.
JlaGopaTopHbie ONBITHI

19. 3nakomcTBO ¢ 0Opa3amMu JIEKapCTBEHHBIX MPENapaToB AOMAIIHEH MEAUIIMHCKON alTeUKH.

20. 3nakoMCTBO ¢ 00pa3liaMu MOIOIIUX U YUCTSIIUX cpeAcTB. M3yueHne MHCTPYKIIHIL 10 UX COCTaBy U MPUMEHEHHIO.
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3. TemaTuueckoe IJIAHUPOBAHUE C YKA3AHUEM KOJIHYECTBA YaCOB, OTBOJAUMBIX HA OCBOCHHUE KaXK/0il TEMbI.

10 kaacc
Ne ni/m Ha3Banue TeMbl KoJun4yecTBo 4acoB
1 OCHOBBI OpPraHMYECKON XUMUU 7
2 YraeBo10po st 20
3 Kucnoponoconep:xamiye coeguHEHN 25
4 A3oTcoJIepKaIre COeAMHEHUS 11
5 XuMus U )KU3Hb 7
Hroro 70
11 kaace.
Ne m\nm Tema, pazaen KoJi-Bo uyacoB
1 MeTo bl TO3HAHUS B XUMHH 2
2 Teoperndeckne OCHOBHI OOIIEH XUMHUA 38
3 Heopraanueckass xumust 23
4 XUMHUS ¥ )KU3HDb 5
Uroro 68
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