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HosicHuTeabHASA 3aNMCKa

Pabouas mporpamma yuebHoro rnpenmera «Xumus» (0a30BbIi ypoBeHB) pazpaboTaHa:

- B cooTBeTCcTBUH ¢ DesepaabHbIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
o0miero oOpa3oBaHwMsl, YTBEPKIACHHBIM MPUKa30M MHHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun ot 17 mas 2012 roga Ne 413 (c ©3MEHEHHSIMU U JIOTIOJTHCHHUSIMHU )

- ¢ Y4€TOM TIpUMEpPHOW OCHOBHOW O0Opa30BaTEIbHONH MPOrPaMMbI CpPEIHEro OOIIero
obOpasoBanus (0100peHa peneHreM GeaepalbHOr0 Y4eOHO-METOUYECKOTO 00bEIMHEHHS 110 00IIeMy
oOpa3zoBanuto (mpotoko ot 28 utons 2016 r. Ne 2/16-3).

B cucreme ecTecTBEHHO-HAy4yHOro OOpa30BaHUA XUMHUS KaKk Y4eOHBIH MpeIMeT 3aHHMaeT
BaXHOE MECTO B TIO3HAHWH 3aKOHOB MPHUPOJIBI, GOPMUPOBAHUN HAYIHON KAPTUHBI MUPA, XUMHUIECKON
IPaMOTHOCTH, HEOOXOIMMOM [Isl MOBCEAHEBHOW >KU3HH, HABBIKOB 3J0POBOTO M 0€30MacHOro s
YelloBEeKa M OKPYXKAIOIIEH ero cpembl oOpa3a KH3HU, a TaKkKe B BOCHUTAHHH 3KOJOTHUYECKOU
KYJIbTYpbl, (DOPMHUPOBAHUM COOCTBEHHOW IO3UIMU [0 OTHOIICHHIO K XUMHYECKOH HH(pOpMaluu,
II0JIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

YcnemHocTh u3ydeHus y4eOHOTo IMpeaMeTa CBs3aHa C OBJAJICHHEM OCHOBHBIMHU IMOHSTHUSMU
XUMHH, HAYIHBIME (DaKTaMu, 3aKOHAMH, TCOPUSMH, IPUMEHEHHEM TIOTYYSCHHBIX 3HAHUH MPU PEIICHUH
MPAKTUYECKUX 3a7au.

Heabo wusydeHnus ydeOHOTO mpeaMera «XuUMHUsS» Ha 0a30BOM ypPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus - obecrieueHre 001eo0pa3zoBaTeNbHON U OOIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

OcCHOBHBIE 32/1a4U U3y4YEHUS XUMUU B CPEIAHEH IIKOJIE:

- popMUpOBaHUE Yy yYalINXCAd YMEHHS BUJETh U MOHUMATh [IEHHOCTh 00pa3oBaHusl, 3HAYMMOCTh
XUMHUYECKOTO 3HAHUS I KaXKI0T0 YEJIOBEKa HE3aBUCUMO OT €ro MpoeCcCHOHATBHOU EATeTbHOCTH;

- (opmupoBaHuE y yyammxcs yMEHHH pa3nuyarh (DakThl U OLIEHKH; CPAaBHHUBATh OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSMHU OLICHOK U CBSI3b KPUTEPUEB C OMPEIEICHHON CHUCTEMOI
HeHHOCTeH; (hOpMyIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

- (GOpMHPOBAHKE Y YYAIIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUU B CO3JaHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA;

- (opMHUpOBaHUE YMEHUSA OOBSICHATH OOBEKTHI M MPOIECCHl OKPYXKAIOIIEH NEeHCTBUTEIBHOCTH
MPUPOJHOM, COLMANBbHOM, KYJIbTYPHOH, TEXHUYECKON CpeIbl, MCIOJB3Yys IS 3TOTO0 XMUMHYECKHE
3HAHUS;

- mnpuoOpereHne OOydYalONIMMHUCS OMbITa Pa3HOOOpPA3HON NEATENbHOCTH, TO3HAHUA U
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB (KJITIOUEBBIX KOMITETEHIINI ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHHE
JUTISL Pa3IMYHBIX BUIOB JESATENLHOCTH: PEIICHUs MpoOJieM, MPUHATUS PEUIeHHM, MOUCcKa, aHAIu3a U
00paboTku wH(OpMaIUK, KOMMYHHUKATHUBHBIX HABBIKOB, HABBIKOB HW3MEpPEHUN, COTPYIHUYECTBA,
0e30MmacHOro O0paIeHHs C BEIIECTBAMH B IIOBCETHEBHOM KU3HU

Conepkanrie 0a30BOro Kypca MO3BOJSET PACKPHITh BEAYIIUE UIEU U OTACIIbHBIC MOJIOKEHUS,
BA)KHBIE B MO3HABATEIbHOM M MHPOBO33PEHUECKOM OTHOIICHHH: 3aBUCHUMOCTH CBOMCTB BEILIECTB OT
COCTaBa M CTPOCHUS; OOYCJIOBJICHHOCTh IPUMEHEHHUS BEIIECTB WX CBONCTBAMHU;, MaTepUaIbHOE
€MHCTBO HEOPTraHWYECKUX U OPraHMYECKHUX BEIIECTB; BO3PACTAIOIIAs POJIb XMMHUU B CO3/IaHUH HOBBIX
JIEKapCTB U MaTE€PHAJIOB, B 9)KOHOMHH CHIPhS, OXpaHE OKPYKAIOIIEH CpeIbl.

Wzydenue nmpeamera «XUMHUS» B 4acTH POPMUPOBAHUS Y YUAIIUXCS HAYYHOTO MUPOBO33PECHHUS,
OCBOCHHS OOITIEHAYYHBIX METOJOB IMO3HAHMS, a TAK)KE MPAKTUIECKOTO TPUMEHEHUSI HAyYHBIX 3HAHUI
OCHOBaHO Ha MEXIPEIMETHBIX CBS3SX C MpeIMeTaMH 00JIacTell eCTeCTBEHHBIX, MATEeMAaTUYECKUX U
T'yMaHUTApHBIX HAYK.

[Iporpamma y4uTHIBa€T BO3MOKHOCTH IMOJYYEHUs] 3HAHUI B TOM UHCJE Yepe3 MPAKTHUYECKYIO
NeATEeTLHOCTh. B mporpamMme coiep >XKuTCsi IpUMEPHBIN TIEPEUYeHb MPAKTHIYECKUX padoT.

[Iporpamma yuebHOrO mpeamera «Xumus» (0a30BBI ypOBEHB) peall3yeTcss B paMKax
npeaMeTHOW oOsactu «EcrecTBeHHBIe Haykny». KolmdecTBO YacoB Ha W3ydeHue mporpammbl — 70
yacoB — 10 kiacc - 36 yacos, 11 kiacc — 34 yaca.

IlnanupyemMblie pe3yabTaThl 0CBOCHUSA Y4eOHOr0 nmpeaMeTa « XumMus» (0a30Bblil YpOBEHb)

JIMYHOCTHBIE Pe3yJIbTATHI:
JInyHOCTHBIE Pe3yabTaThI B c(hpepe 310poBbecOepeskeHus



[J[JopueHTanusi ydaluxcs Ha JOCTH)KEHHE JMYHOIO CYACTbs, pPEAU3alUI0 TO3UTUBHBIX
JKU3HEHHBIX TEpPCHEKTUB, WHUIUATUBHOCTb, KPEaTUBHOCTh, T'OTOBHOCTb M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEICTICHUIO0, CTIOCOOHOCTh CTABUTH IIEJIM U CTPOUTD KU3HEHHBIC TUTAHBI;

[J[JrOTOBHOCTh W CHOCOOHOCTH OOECIeUnTh cede W CBOMM OJM3KUM JIOCTOMHYIO KHU3HBH B
MPOLECCE CAMOCTOSTENBHOM, TBOPUECKOW U OTBETCTBEHHOM €SI TEIBLHOCTH;

[JJTOTOBHOCTB U CIIOCOOHOCTH YYAIIUXCsl K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUSI, TOTOBHOCTh M CIIOCOOHOCTH BBIPa0aThIBaTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K
OOLIECTBEHHO-TIOJUTUUYECKUM COOBITUSM MPONLIOT0 M HACTOSALIEr0 HAa OCHOBE OCO3HAHUSA H
OCMBICJIEHUS] HCTOPHH, TyXOBHBIX LIEHHOCTEW U IOCTUKEHUN HALIEH CTPAHBbI;

[JJrOTOBHOCTB U CIIOCOOHOCTH YYAIIUXCSI K CAMOPA3BUTHUIO U CAMOBOCITUTAHHUIO B COOTBETCTBUU
¢ 001IIeUeI0OBEYeCKUMU [ICHHOCTSIMU M UCaTaMU TPasKJaHCKOTO O0IEeCTBa,

NOTPEOHOCTh B PU3NYECKOM CAMOCOBEPUICHCTBOBAHUH, 3aHIATHUSIX CIIOPTUBHO-03/10POBUTEIHHON
JESTENIbHOCTBIO;

O JmpuHsITHE W pealu3anus EeHHOCTeH 30pOBOro U 6e30macHoro obpasa KU3HU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY U ICHUXOJIOTUYECKOMY
3/10POBBIO;

[J[JHenpusiTHE BPEIHBIX PUBBIYCK: KYPEHUSsI, YIIOTPEOJICHUSI AJIKOT0JIsI, HAPKOTUKOB.

JInuHOCTHBIE pe3yJbTaThl B cpepe OTHOMIEHHH yuammxcs K OredecTBy:

[ Jpoccuiickas BAEHTUYHOCTD, CHOCOOHOCTh K OCO3HAHUIO POCCUICKOM UJIEHTUYHOCTH B

MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapoja u cynp0e Poccum, maTpuoTH3M, TOTOBHOCTh K CIyKeHHIO OTedecTBy, €ro
3allUTE;

[J[JyBakeHHE K CBOEMY HapoJ]y, YyBCTBO OTBETCTBEHHOCTH Iepe]l PonuHoi, roprocTu 3a cBoi
Kpaid, cBO0 PoauHy, mpoluioe M HacToslee MHOIOHAIMOHAIBHOIO Hapoja Poccum, yBakeHHE K
roCyJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

[1JdopMupoBaHre yBaKeHHSI K PYCCKOMY SI3BIKY KaK roCyJapCTBEHHOMY SI3bIKYy Poccuiickoit
Oenepanuy, SBISIONIEMYCS OCHOBOH  POCCHHMCKOM HMJIEHTHYHOCTH M TJIAaBHBIM  (aKTOpPOM
HallMOHAIBHOTO CAMOOIPEIEIICHNUS;

[J[JBocuTaHWE YyBaXEHHS K KyJIbTYpe, S3bIKaM, TpagulusiM U OOblYasM HApOJIOB,
npoxkuBaromux B Poccuiickon @enepannu.

JInuHOCTHBIE Pe3yJbTAaThI B c(pepe OTHONIEHU I YUAIIMXCH K 3aKOHY, FOCYIapCTBY U K

IrPaKIAHCKOMY O0LIECTBY:

[J[Jrpak1aHCTBEHHOCTh, TPAXKIAHCKass IO3ULMUS aKTUBHOTO M OTBETCTBEHHOIO YJI€HA
POCCUICKOTO OOIIECTBA, OCO3HAIOIIETO CBOU KOHCTUTYIIMOHHBIE MpaBa U O0S3aHHOCTH, YBaXKAIOIIETO
3aKOH H  TPaBOMOPSIOK, OCO3HAHHO TMPUHUMAIONIETO TPAAUIIMOHHBIE HAIMOHAIBHBIE U
oOImieyeoBeUyecKkue TYMAaHUCTHUYECKHE U JEeMOKPaTHYEeCKHE I[IEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIeCTBEHHOI KHU3HU;

[JJmpu3HaHKe HEOTUYKJTAEMOCTH OCHOBHBIX IIPaB U CBOOOJ YelIOBEKa, KOTOphIe MPUHAJICKAT
KaXXJOMY OT POXKJIEHUS, TOTOBHOCTb K OCYLIECTBJIEHUIO COOCTBEHHBIX MpaB U cB0O0O 0€3 HapyIIeHUs
npaB U CBOOOJA JIPYruxX IHUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa M CBOOOJBI YEIOBEKa U
TpaXJIaHWHA COTJIACHO OOIIENpPU3HAHHBIM MPUHIIMIIAM W HOPMaM MEXIYyHapOJHOTO TpaBa U B
cootBercTBUU ¢ Konctutynueit Poccuiickoit denepanuu, npaBoBas U MOJIUTHYECKAsi TPAMOTHOCTb;

[J[IMHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAayKHd U
OOIIECTBEHHON TMPaKTUKH, OCHOBAHHOE Ha JHANOre KyIbTyp, a TakkKe pasIudHbiX (opM
0OLIECTBEHHOTI'O CO3HAHMSI, OCO3HAHKHE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

[J[JuHTepuopH3alMs LEHHOCTEH IEMOKpaTUM M COLMAIBHOM COJIMJAPHOCTHU, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUH B TPYIIIIE WIIH COIMAIBLHON OpraHU3allnu;

[J[JrOTOBHOCTh ~ y4YalIUXCS K KOHCTPYKTUBHOMY YYacCTHIO B NPHUHSATHU  PELICHUH,
3aTParvBalOIIMX WX TpaBa M HHTEPEChl, B TOM YHCJIE B PA3IUYHBIX (opMax oOOIEeCTBEHHON
caMOOpraHu3allii, CaMOYIPaBJICHHsI, OOIIECTBEHHO 3HAYUMOM e TEIbHOCTH;

[JJIpUBEep>KEHHOCTh HKJESIM HWHTEpHAIMOHAIU3MA, JpPYXKObI, paBEHCTBA, B3aHMMOIIOMOIIU
HApoOJIOB; BOCIHUTAHUE YBAXXUTEJIHHOTO OTHOIIEHUS K HAlMOHAJIBLHOMY JIOCTOMHCTBY JIOJIEH, HX
YYBCTBaM, PETUTHO3HBIM YOCKICHUSIM;



[J[JrOTOBHOCTh ~ y4YallIUXCSl MPOTUBOCTOSITH  MJICOJIOTMU  DKCTPEMHU3Ma, HaIl[MOHAIN3MA,
KceHohOoOuH;  KOppYNUWU; AUCKPUMHUHALMK 1O  COLUMAIbHBIM, PEIUTHO3HBIM,  PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIBLHBIM SIBIICHUSM.

JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOIMIEHNH YYAIIMXCS ¢ OKPYKAOIIMMU JIOIbMM:

[1[JHpaBCTBEHHOE CO3HAHUE W TOBEJICHUE HA OCHOBE YCBOCHUS OOIICUEIIOBEYCCKUX [IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEACHMS B MOJUKYIBTYPHOM MHPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
TUAJIOT C JPYTMMHU JIFOJBMH, JOCTHTaTh B HEM B3aUMOIIOHUMAHMS, HAXOAWTh OOIue Lend |
COTPYIHUYATh Ui WX JOCTHUXKEHHS, CIOCOOHOCTh MPOTHBOCTOSTH HJICOJOTUU SKCTPEMH3MA,
HAI[MOHATM3Ma, KCeHOPOOWH, MUCKPUMHHALMKM 10 COLHUAIbHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM U JPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSIM;

[ [JmpuHSITHE TYMaHHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXUTEILHOE U JOOpOXKeIaTeIbHOES
OTHOLLIEHHUE K JIPyrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

[1[]crocoOHOCTh K COMEpPEKUBAHUIO U (OPMUPOBAHUE TO3UTHBHOTO OTHOIICHUS K JIOISM, B
TOM YHCIE€ K JHUIAM C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbSI U HMHBAIHUIAM; OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UIECKOMY H IICUXOJIOTUIECKOMY 3[IOPOBBIO IPYTHX
JI0JIel, YMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

[1[J¢opMHupOBaHHE BBIPAKCHHOH B TOBEJICHUM HPABCTBCHHOW TIO3WIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENBbHOMY BBIOOpPY /100pa, HPaBCTBEHHOTO CO3HAHMSI M IMOBEACHHUS Ha OCHOBE
YCBOEGHUSI OOIIEUETIOBEYECKUX IEHHOCTEM M HPABCTBEHHBIX UYBCTB (U€CTH, JI0JTA, CIPABEAIUBOCTH,
MUJIOCEPIUS U IPYKETIOOU);

[J[Jpa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, AETHbMHU MIIAIIIETO BO3PaCTa,
B3pPOCIIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIe10BaTENbCKOM, TPOSKTHON U
JIPYTUX BUIAX JIEATEIbHOCTH.

JIn4HOCTHBIE Pe3yJbTaThl B c(pepe OTHOIICHHUI YUAIIHMXCH K OKPYKAK0IIEeMy MUPY,

sKMBOI IPUPoOIE, XYyA0KECTBEHHOH KYyJIbType:

[J[IMHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPUYECTBY, BIJIaJICHHWE JOCTOBEPHON HMHQOpManuen o
MEPENOBbIX JOCTUKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTpONCTBE MUpa U OOIIECTBA;

[JJrOTOBHOCTh U CHOCOOHOCTH K 00pa3oBaHHIO, B TOM 4YHCIE CcamMoo0pa3oBaHUIO, Ha
MPOTSHKEHUH BCEW JKM3HU; CO3HATEIHHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpPA30BAHMIO KaK YCIOBHUIO
yCIenHoi npodeccruoHalbHON 1 00IIeCTBEHHOM NesTeNbHOCTH;

[J[JaKkonoruueckas KyJibTypa, OepekHOe OTHOUIEHHS] K POJHON 3eMJie, TPUPOIHBIM OOraTcTBam
Poccun w Mupa; moHMMaHUE BIUSHUA COLUAIBHO-DKOHOMHYECKUX IPOIECCOB HAa COCTOSIHHE
MIPUPOTHON U COIMATBHOM CpPeJlbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHUPOIHBIX PECYpCOB; YMEHHS U
HaBBIKM Pa3yMHOTr'0 MPUPOIONOIb30BaHUs, HETEPIUMOE OTHOILLIEHUE K JIEUCTBUSM, PUHOCALIUM BpPE]l
SKOJIOTUHU; PUOOPETEHNE OTBITAa SKOJIOTO-HAIPABICHHON JEATEIbHOCTH;

[J[JacTeTnyecKkoe OTHOIIEHUS K MHpPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOHCTBY
CcOOCTBEHHOTO ObITA.

JIn4HOCTHBIE Pe3yJbTAThI B c(pepe OTHOIIEHUI YUYAIIMXCH K ceMbe U POAUTEISIM, B TOM

4yucJie MOAroTOBKA K CeMeHOM KU3HM:

[J[JOTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPHHATHUS
IIEHHOCTEN CEMEHHOM KU3HM,

[J[JMon0KUTENbHBIM 00pa3 ceMbH, POJUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), TPAAUIIMOHHBIX
CeMENHBIX IIEHHOCTEH.

JInuHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOLIEHHUS yYalUXCcsl K TPYAY, B cepe conuaIbHO-

IKOHOMHUYECKUX OTHOLIICHMIA:

[J[JyBaskeHUe KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

[1[Joco3HaHHBIM BBIOOp Oynymied mpodeccnn Kak MyTh M CIOCO0 peaym3ariii COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

[JJrOTOBHOCTbH y4aluXxcsi K TPyJI0BOW NMpoQeccuoHANbHON AESITETbHOCTH KaK K BO3MOXHOCTH
y4acTus B PEUICHUH JTUYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATILHBIX TIPOOIIEM;



[J[JmoTpeOHOCTh TPYAUTHCS, YBOKEHHE K TPYIAy U JIIOASAM TPyAa, TPYIOBBIM JOCTHXKCHHSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHHE K pa3HbIM BHUAAM TPYJIOBOM
JeSATEIbHOCTH;

[JJrOTOBHOCTh K €aMOOOCIIy)KMBaHHIO, BKJIfouasi OOy4YeHHE U BBINOJHEHHE JIOMAIIHUX
00s13aHHOCTEN.

JIM4HOCTHBIE pe3y/bTaThl B chepe PU3NIECKOro, NCUX0JI0rM4eCKOro, COUMaJIbLHOIO U

aKaJeMH4eCKOro 0J1aronoJyqyus y4ammxcs:

- (¢u3nyueckoe, SMOIUOHATIHLHO-TICUXOJOTHYECKOEe, COLMAIbHOE OJaromoiay4yue y4aliuxcs B
KU3HA 00pa3oBaTEeNbHON OpraHu3alid, OIIYIIEHUE JEeTbMU O€30MacHOCTH M TICHXOJIOTUYECKOTO
koMdopTa, HHPOPMAIIMOHHOK O€30TTaCHOCTH

MertanpeameTHslie pe3yJbTAaThI:

MeranpeaqMeTHble  pe3ysbTaThl  OCBOEHUS  OCHOBHOW  00Opa3oBaTeIbHOW  MPOTrpamMMmbl
MIPEICTABJICHBI TPEMS TPYNIIaMU YHHUBEPCAIbHBIX YUeOHBIX AciicTBuil (VY ]I).

PerynsaTuBHble yHUBEpCaIbHbIE YU€OHbBIE NEUCTBUS

BbeInyCKHUK HAy4YuTCH:

— CaMOCTOATEIbHO ONpPEAEIATh LN, 3a/1aBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPHIM MOKHO
ONPENIETUTh, YTO LENb JTOCTUTHYTA;

— OLICHUBAThb BO3MOXKHBIE IOCJEACTBUS JOCTUKEHHS IOCTABJIECHHOM LENIU B JEATEIbHOCTH,
COOCTBEHHOM KHU3HU M JKU3HU OKPYXKAIOIIMX JIIOJEeH, OCHOBBIBAACh HA COOOPAXKEHUSX ASTHKU H
MOpAJIH;

— cTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a/a4yll B OOPa30BATENBHON ACSITENBHOCTU H
KU3HEHHBIX CUTYalUsX;

— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JAPYrHe HeMaTepualbHbIE PECYPChl, HEOOXOAUMbIE
JUISL TOCTUYKEHUS ITOCTaBICHHOM LIEJIN;

— BBIOMpAaTh NYyTh JOCTIKEHUS IIeNd, IUIAaHUPOBATh pEUICHHE IOCTAaBJICHHBIX 3ajad,
ONTUMU3HUPYS MaTepHaJIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;

— OpraHu3oBbIBaTh d3((EKTUBHBIA TOMCK PECypcoB, HEOOXOMUMBIX JUISI JOCTHXKEHUS
MMOCTaBJICHHOM I1CIIN;

— COIOCTABJIATH MOJIYYEHHBIM PE3YIbTAT AEATENBHOCTH C IIOCTABJICHHOM 3apaHee 1EIbO.

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS

BbInycKHUK HAyYHTCS:

— HUCKaTh W HAXOIUTh OOOOIIEHHBIE CIIOCOOBI PEIIEHUs 3a/lady, B TOM YHCIE, OCYIIECTBIISITH
pa3BepHYThIi MH(POPMALIMOHHBI TOHUCK M CTaBUTh HAa €ro OCHOBE HOBble (yueOHBIE U
MO3HABATEJIbHBIC) 3a/1a4H;

— KPUTUYECKU OLICHWBATh M MHTEPIIPETUPOBATh MH(POPMAIIUIO C pa3HBIX MO3ULUH, pacllO3HABaTh
U GUKCHUPOBATH IPOTUBOPEUMS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HCIONB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CPEICTBA Ui NPEACTaBICHUS
CYILIECTBEHHBIX CBA3€H M OTHOUIEHWH, a TakXe MPOTHUBOPEYUM, BBIIBIEHHBIX B MH(POPMAIMOHHBIX
HCTOYHHKAX;

— HaxoJUTh U TPHUBOAUTH KPUTUYECKHE apPryMEHTbl B OTHOLIEHUM AEUCTBUA M CYXKICHHM
JPYroro; CIIOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEUaHUSIM B OTHOILIEHUU COOCTBEHHOTO
CYXKIEHHsI, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJIUTh 3a pPaMKHU Y4eOHOro MpeaMeTa W OCYIIECTBIATH IeJICHANpPaBIEHHBIA TOMCK
BO3MOXKHOCTEH sl IIMPOKOT0 IEPEeHOca CPEeICTB U CIIOCOOOB JeHCTBUS;

— BBICTpaMBaTh MHIUBUIYAJIbHYIO 00pa30BaTEeNbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;

— MEHATH U yIE€P>KUBATh pa3HbIe IO3ULIUN B IIO3HABATEIbHOM JEATEIBHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

BbinycKHUK HAyYHTCS:

— OCYIIECTBJISITH JI€JIOBYIO KOMMYHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3pOCIBIMU (Kak
BHYTpH 00pa30BaTeIbHON OpraHU3aliy, TaK U 3a ee MpeaeaamMu), ToAOupaTh NapTHEPOB AJIS JIEIOBOU
KOMMYHHKAIIUM HCXOJS M3 COOOpaKeHUM pe3yslbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE JHMYHBIX
CHUMIIATHH;



— IIPY OCYILECTBIIEHUH TPYIIOBOM pabOTHI OBITh KaK PYKOBOJIUTENEM, TaK U YWIEHOM KOMaH/bI B
Pa3HBIX POJISX (TEHEPATOp UACH, KPUTHUK, HCTIOTHUTENb, BRICTYNAIOIINN, SKCIIEPT U T.11.);

— KOOPAMHUPOBaTb M BBINOJHATH pabOTy B YCIOBHUAX pPEAITbHOTO, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BEpPHYTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM AJIEKBATHBIX
(YCTHBIX U MUCHMEHHBIX ) I3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH()JIMKTOTEHHBIE CUTYAIlMH ¥ MPEAOTBPAIIAaTh KOH(MIMKTHI A0 UX aKTHBHOMN
¢a3bl, BEICTPaMBaTh JEIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, N30€erasi JMIHOCTHBIX OIEHOYHBIX
CYKIECHUU.

IIpeaMeTHBbIe pe3yIbTaThl:

B coorBerctBUM ¢ TpeboBaHusMU DenepanbHOr0 TOCYIApCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero obmero oOpa3oBaHUs K pe3yjibTaraM HpeaMeTHoW obmactu «EcTtecTBeHHBIE
HayKW», IPEMETHBIE Pe3y/bTaThl OCBOCHUS IpeaMeTa «XuMus» (0a30Bblii ypOBEHB) OTPAXKAIOT:

1) chopMHpPOBaHHOCTD MPEJCTABICHUN O MECTE XUMHUU B COBPEMEHHOM HayYHOU KapTHHE MUPA;
IIOHUMaHHUE POJIM XUMHUHM B (DOPMUPOBAHHM KPYro3opa U (pyHKIHMOHAIBHOM I'PaMOTHOCTH 4YEJIOBEKa
JUISl pEILICHUs IPAKTUYECKUX 3a7a4;

2) BIAJCHHE OCHOBONOJAralOIMMH XMUMHUYECKMMU IOHATHSAMM, TEOPUSMH, 3aKOHAMHU
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BnazeHUE OCHOBHBIMM METOAAMU HAy4YyHOTO TII03HAHMs, HCHOJNb3YeMbIMH B XHMUHU:
HaOJroIeHNe, ONMHMCaHue, U3MEPEHUE, IKCIEPUMEHT; yMeHHe 00padaThiBaTh, OOBSICHITH PE3YNIbTaThI
IIPOBE/ICHHBIX OIBITOB U JI€NATh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH NPUMEHSTh METO/Ibl IIO3HAHUS
IIPU PEILICHNUHN IIPAKTUYECKUX 3a/1a4;

4) chopMHpPOBAHHOCTb YMEHHs J1aBaThb KOJMYECTBEHHBIE OLIEHKH M IPOBOJAUTH PACYETHI IO
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

5) BiazieHue npaBUWIaMi TEXHUKH 0€3011aCHOCTH MTPU UCIOIb30BAHUN XUMHUYECKUX BEIECTB;

6) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIMU IO OTHOIICHHIO K XMMHUYECKOH WH(pOpManuy,
[I0JIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

7) nAns y4yalmuxcsi C OrPAaHMYEHHBIMH BO3MOXHOCTSMU 3JI0pPOBbSl OBJIAJICHHME OCHOBHBIMU
JOCTYIHBIMU METOJaMH HaY4YHOT'O TIO3HAHMS(eCin TaKue yJalnuecs B yU4perxkIeHUH eCTb);

8) mns ciemblX M CIA0OBUIAALIMX Y4Yal[UXCs OBJQJCHHME IpaBUIaMHM 3alUCH XUMHYECKUX
dopMyn Cc HCIOIBb30BaHUEM peibeHO-TOUueUHO cucTeMbl oOo3HadeHuit JI. Bpaitns (ecnm takume
y4aIiuecs B yUpeKISHHH €CTh).

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

—pacKpbIBaTh Ha MPUMEPAX POJb XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAY4YHON KapTHUHBI
MHpa U B IPAKTUYECKOHN ACATEIBHOCTH YEIOBEKA;

—JIEMOHCTPUPOBATh HA IPHUMEpPAx B3aUMOCBA3b MEXAY XUMHUEH M JPYTMMH €CTECTBEHHBIMHU
HayKaMH;

—pacKphIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUA XUMUYECKOTO CTPOCHHUS

A.M. Bbyrneposa;

—noHuMath ¢usznyeckuit cMpicn Ilepuonnueckoro 3axona J[.M. MenneneeBa u Ha ero OCHOBE
OOBSICHATH 3aBUCHMOCTb CBOWCTB XHUMHUECKHUX OJJIEMEHTOB M OOpa30BaHHBIX HMH BELIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

—00BSICHATH IPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUN 00 UX COCTaBe
U CTPOCHHUY;

—IIPUMEHATH I[IpaBUjIa CHUCTEMATHYECKOW MEKIyHApOJHONM HOMEHKIATYphl KaK CpeIcTBa
pa3IuYeHus U UACHTU(UKAIIMY BEIECTB 110 UX COCTAaBY U CTPOEHUIO;

—COCTAaBIISATh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYJIbl OPraHMUECKUX BEIIECTB Kak HOCUTENEH
uH(pOpMallMl O CTPOSHHM BELIECTBA, €r0 CBOWCTBAX M MPHUHAJICKHOCTH K OMNPEICICHHOMY KIIaccy
COCJIMHEHM;

—XapaKTepU30BaTb OPraHUYECKHE BEIIECTBA II0 COCTaBy, CTPOCHHMIO M  CBOMCTBaM,
YCTaHaBIUBATh IPUYNHHO-CIICICTBEHHBIE CBSA3U MEXAY JAaHHBIMU XapaKTEPUCTUKAMU BEIIECCTBA;



—MPUBOJUTh TMPUMEPHl XUMHYECKHX pEaKIWd, pacCKpBIBAIOIINX XapaKTepHbIE CBOWCTBA
TUNMYHBIX TPEICTaBUTENCH KJIaCCOB OPraHMYECKHX BEIIECTB C LENbI0 WX HICHTU(OUKAIUN W
00BsICHEHUS 00JTACTH IPUMEHEHUS;

—TPOTHO3MPOBATH BO3MOXKHOCTh NIPOTEKAHUSI XUMHUECKUX PEaKIMii Ha OCHOBE 3HAHHMA O THITaX
XUMHUYECKOH CBSI3M B MOJICKYJIaX PEarcHTOB U UX PEAKIMOHHON CIIOCOOHOCTH;

—HUCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM M XHMHYECKUX CBOWCTBAX BEIICCTB IS
0€30MMacHOTO MPUMEHEHUS B IPAKTHUECKOH eATEITHbHOCTH;

—TpUBOJIUTH TPHUMEPHl MPAKTUYECKOTO HCIOJIB30BAHUS TPOIYKTOB IepepaboTKH HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJCKYJSPHBIX COCTUHEHHH (IMOJIMATUIICHA, CUHTETHUYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

—MPOBOAWTH OMBITBI TIO0 PACIIO3HABAHWIO OPTaHWMYECKHX BEIIECTB: TIIMIEPHHA, YKCYCHOM
KHCJIOTHI, HEMPECIbHBIX JKUPOB, TIFOKO3bI, KpaxMaia, OCJIKOB —B COCTAaBE IMHUIICBBIX MPOIYKTOB U
KOCMETHYECKUX CPE/ICTB;

—BJIaJICTh TpPABWIAMH W TpHEMaMu 0e30MacHOH paboThl ¢ XUMHUYECKUMH BEIICCTBAMH U
71abopaTopHBIM 000pPYyIOBAHUEM;

—yCTaHABIIUBATh 3aBHCUMOCTh CKOPOCTH XUMHUECKOW PEAaKIHUU M CMEIICHUS XUMHUYECKOTO
pPaBHOBECHS OT PA3IMUYHBIX (PAKTOPOB C IEIBIO ONMPEICICHHS ONTHMAJIBHBIX YCIOBUH MPOTCKAHUS
XUMHYECKHX TPOIIECCOB;

—IPUBOUTH TIPUMEPHI THIPOJIH3a COJICH B IIOBCEHEBHOM KU3HU YETIOBCKA;

—NpPUBOJUTH  TPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUii B MPHPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEIACATSILHOCTH OPTraHN3MOB;

—NPUBOJIUTh TPUMEPHl XUMHUECKUX PEAKIM, PACKPHIBAOIIUX OOIIME XUMHUYECKUE CBOWMCTBA
IPOCTHIX BEIIECTB —METAJUIOB U HEMETAILIOB,

—TPOBOJUTH PacueThl HA HAXOXKICHHUE MOJICKYJSPHON (OPMYIBI yrIIEeBOJOPOa MO MPOJAYKTaM
CTOpaHHsSI M TI0 €r0 OTHOCUTEIIHON IUIOTHOCTH M MAacCOBBIM JIOJISIM DJICMEHTOB, BXOJSIIMX B €r0
COCTaB;

—BJIQJICTh TpaBUJIAMH O€30MAaCHOTO OOpalleHUs C EJAKUMH, TOPIOYMMH W TOKCHUYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHUMHH;

—OCYIICCTBIIATh TOMCK XHMHUYECKOH WHQPOpMAIMU [0 Ha3BaHUsAM, HACHTH(HKATOpaMm,
CTPYKTYpPHBIM (hOpMysIam BEIIECTB;

—KpUTHYCCKH OIICHUBATh U MHTEPIPETUPOBATH XUMHUYECCKYIO WH(OPMAIIHIO, COMEPIKANTYIOCS B
COOOIIIEHUSAX CPEICTB MaccOBOM MHQoOpMaIH, pecypcax VHTepHEeTa, HAYYHO-TIOMYJSPHBIX CTAThIX C
TOYKH 3PECHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENSIX BBISBJICHHS OIMTMOOYHBIX CYXKICHUH
dbopMupoBaHus cOOCTBEHHO MO3UIINY;

—TPEJICTABIISITh IYTH PEHICHHUS TJI00ANBHBIX MPOOJIEeM, CTOSIIUX TIepe]] YeIOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUYECKHX, CBIPhEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIEM.

BbinycKHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHThCS:

— WITIOCMPUPOBAMb HA NPUMEPAX CMAHOBILEHUE U IOTIOYUIO OPLAHUYECKOU XUMUU KAK HAYKU HA
PA3TUYHBIX UCOPUYECKUX IMANAX ee pa36Umusi;

— UCNONb306aMb  MemoObl HAYYHO20 NO3HAHUA NPU 6bINOJIHEHUU NPOEKMo8 U YYeOHO-
UCCIe008amenbCKux 3a0ay  Nno  U3YYEeHUIO  C8OUCM8, CHOCco008 NONYYEeHUs U PACNO3HABAHUS
Op2aHUYECKUX 6eUjecms;

— 00bACHAMb NPUPOOY U CHOCOOBI 0OPA308AHUSL XUMUUECKOU C653U. KOBAIEHMHOU (NOAAPHOL,
HeNnoJIAPHOL), UOHHOLU, MEemAaLIUYecKol, B000POOHOU — C UYelblo OnpedeneHus XUMUYecKou
AKMUBHOCTU BEUWECME;

— YCMAHABIUBAMb 2eHEeMUYECKYI0 C6A3b MedHcOy KIaccamu OpeaHudeckux eeujecms OJisl
000CHOBAHUS NPUHYUNUATLHOU BO3MONCHOCHU NOJYYEHUSI OPLAHUYECKUX COeOUHEHUll 3A0aHHO20
cocmasa u CmpoeHusi;

— YCMAHABIUBAMb B3AUMOCEA3U MeHcOy pakmamu u meopueil, NPULYUHOU U CledCmeuem npu
aumanuze npooONeMHbIX Cumyayuii U 000CHOBAHUU NPUHUMAEMbIX peuleHUutl Ha OCHOBe XUMUYECKUX
3HAHUIL.

Conep:xkanue yueOHOro npeamera «Xumus» (0a30Bblil YypOBEHb)



OCHOBBI OpraHu4ecKOi XUMHH

[TosBieHue 1 pa3BUTHE OPraHUYECKON XMMUHM Kak Hayku. [IpeaMer opraHn4eckoil XUuMuu.

Mecto 1 3HaYeHUE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHE Kak IMOPSAOK COECOIUHEHHS AaTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIC TOJOXKEHUS TEOPUH XHMHUYECKOTO CTPOCHUSI OPTraHWYECKUX COCIMHEHHI
AM. bytnepoBa. YTJIepOJHBIA CKEIET OpraHMYeckod MOJeKyjbl. KpaTHOCTh XMMHUYECKOU CBS3H.
3aBUCUMOCThH CBOMCTB BEILIECTB OT XMMUYECKOTO CTpOeHUsI MosieKy. M3omepust u uzomepsl. [lonsitue
0 (pynkunoHanbHo rpymnme. [IpuHiune kiaccupukalum OpraHuuecKux COeAMHEHUN.

Cucrematuveckas: MEXIyHApOJIHAs HOMEHKJIATypa W MNPUHIUIB 00pa3oBaHUS Ha3BaHUU
OpPraHUYECKUX COECIUHECHMII.

Ankansl. CmpoeHnue monekyniol memarna. 'OMONOTrHYeCKUid psijl aJikaHOB. ["'omMosoru.

Homenknarypa. M3omepus yriepoaHOro ckenera. 3aKOHOMEPHOCTH W3MEHEHHUs (DU3HUECKUX
CBOMCTB.

XuMHYecKue CBOMCTBA (Ha MpUMepe METaHa U 9TaHa): peaklMK 3aMellleHus (raJoreHupoBaHue),
JIETUPUPOBAHUS KaK CIIOCOOBI OTYYSHHS BAXKHEUIITNX COCTMHEHUI B OPTAaHUYECKOM CHUHTE3E.

['openne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B POMBIIINIEHHOCTH U OBITY.

Haxosxnenue B npupoje U NpUMEHEHUE alIKaHOB. [lousamue 0 YukioaiKkauax.

Ankensl. Cmpoenue monekyniol smunena. I'omonorndyeckuit psja ankeHo. Homenknarypa.

W3omepust yriaepoiHOro Ckejnera M IOJIOKEHUsS KpaTHOW CBSI3M B MoJieKyse. XHMHUYECKHE
CBOMCTB (Ha MpuUMepe OJTUIEHA): PEaKIUU MPUCOCAUHEHHs (TaJOTeHUpPOBaHUE, 2uUOpUposaHue,
TUApATAVs, 2UOpPo2aio2eHuposane) Kak Croco0 MonydeHuss (QYHKIMOHAIBHBIX ITPOW3BOIHBIX
YIJI€BOJAOPOAOB, TopeHus. [lonmuMepusanus 3TuaeHa Kak OCHOBHOE HAIPABJICHUE €r0 MCIO0JIb30BaHUs.
[TonmaTHIIeH KaK KPYMTHOTOHHAKHBIN MPOIYKT XUMHUYECKOTO por3BoACTBa. [I[puMeHenne stusneHa.

Ankanuensl U kayuyku. [loHarue o0 ankaaueHax Kak YriIeBOJOPOAAaX C JBYMs JIBOWHBIMH
cBsa3siMu. [lonmmmepusanus nuBuHuia (OyraaueHa-1,3) kak crnoco0 MOJYyYEHUS CHUHTETUYECKOIO
kaydyka. HarypanbHblii 1 CUHTEeTHYECKUN Kaydyku. Bynkanuzauus kayudyka. Pesuna. [Ipumenenue
KaydyKa ¥ pe3UHBI.

Ankunsl. Cmpoenue monekynvl ayemunena. I'omonornyeckuii psj ankuHoB. HoMenknarypa.

W3omepust yriepoiHOro Ckeynera M IMOJIOKEHHUsS KpPaTHOW CBSI3M B MOJEKyJe. XUMUYECKUE
CBOICTBa (Ha TpUMepe aleTHJIeHA): PEaKIMH MPUCOEAMHEHHUs (TalloTeHUPOBAHUE, 2UOPUPOBAHUe,
TUApaTalys, 2uodpo2aio2eHuposanue) Kak Ccroco0 IOIy4eHHs] MOJIMMEPOB U JIPYTUX IOJIE3HBIX
MPOJIYKTOB. 'OpeHue aneTuieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJISI CBApKU U PE3KU
MmeTaisioB. [Ipumenenue aneTuieHa.

Apenbl. beH3on kak mOpeacTaBUTENh apOMaTUYECKHX YIIeBOAOPOJIOB. CmpoeHue MoeKyibl
Oenzona. XvMHUYECKUE CBOMCTBA: peaklMM 3aMelleHus (rajJoreHupOBaHUE) KaK CIOCO0 MOJY4YEHHS
XUMHYECKHX CPEJACTB 3alllUTHl PACTCHUN, MPHUCOSAWHEHMs (TUAPUPOBAHME) KaK OKA3aTeIbCTBO
HeNpeeNbHOro Xapakrepa 6enzouna. Peakuus ropenus. [Ipumenenne 6ensona.

Crouptel. Knaccudukanus, HOMEHKIATypa, H30MepUs COUPTOB. MeTaHOT W OSTaHON Kak
MIPEJACTABUTENH MPEETBHBIX OJTHOATOMHBIX CIIUPTOB. XMMHYECKHE CBOMCTBA (Ha MpUMepe METaHOoJa
U OTaHOJA): B3aMMOJICHCTBHE C HATpPHEM KaK CHOCO0 YCTAaHOBJICHUS HAIWYHUS THAPOKCOTPYIIIBI,
peakuus ¢ rajJoreHoBOJIOPOJAaMU KaK CIOcOo0 MOTy4YeHHs] pacTBOPUTENEH, Jeruaparanus Kak crnocod
MOJIy4eHUs dTHIeHa. Peakiius ropeHus: CnupThl Kak TOIuBO. [IpuMenenne MetaHosa u 3TaHoJa.

OU3MOIOTUYECKOE JEeWCTBHE METaHOoJa M ATaHOJa Ha OpPraHu3M 4YeloBeKa. JTUJICHIIIMKOJIb
MJIMIEPUH KaK MPEACTaBUTENM NPENeIbHbIX MHOTOaTOMHBIX CHUpTOB. KauecTBeHHass peakuus Ha
MHOTOATOMHBIE CIIUPTHI U €€ TIPUMEHEHHUE JIJIsl PAcTIO3HABAHUS TJIMIIEPUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTuueckoe NpUMEHEHUE STUIICHTJIMKOIIA U TJIMIIEPUHA.

®enon. CTpoeHune MoseKyibl heHomna. BzaumHnoe enuanue amomos 6 monexyne gheHona.

Xumuueckue ceoucmea: 63aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue denona.

Anpaeruapl. Metananb (popmanbaerua) W dTaHaub (ameTanbAerdi) Kak MpeICcTaBUTENN
npelenbHbIX — anbaerunoB. KauecTBeHHble peakuMd Ha KapOOHWIBHYIO TIpynmy (peaxkuus
«cepebpsiHorO3epKanay, B3auMmopeictBue ¢ rtuapokcuaomM wmenu (II) w wx npuMeHeHue s
OoOHapyXeHHsl TPEJeNIbHbIX ajbJAECTHAOB B MPOMBIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruioB. [IpuMenenue Gpopmanbaernia u aeraibaeruaa.



KapOoHOBBIE KHCIOTBHI. YKCyCHasi KUCJIOTa KaK IPEICTaBUTENb IPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA (Ha TMpUMEpE YKCYCHOM KHCJIOTHI): PEaKIUHu C
MeTajllaMH, OCHOBHBIMM OKCHJIaMH, OCHOBAHHMSIMH M COJSIMA KakK TMOATBEPKIECHHUE CXOJICTBA C
HEOpPraHMYECKUMU KuciaoTaMu. Peakius srepudukanny Kak crnocod moaydeHHs! CI0KHbBIX 3(DHUPOB.

[Tpumenenue ykcycHoit kucnotsl. [IpeacraBieHne o BICIIMX KapOOHOBBIX KHCIOTaX.

Cnoxuble 3¢upsl u xupbl. CroxxHble 3QUpbl KaK MTPOIYKTHl B3aUMOAECUCTBUS KapOOHOBBIX
KACIOT CcO cnupramu. llpumeHeHue CIOXHBIX 3(UpPOB B MNHIIEBOH U  map(romMepHOi
MPOMBINIIEHHOCTH. JKHUPBI KaK CIOKHBIE 3(UPHI TNIMLEPHUHA U BBICIIUX KapOOHOBBIX KUCIIOT.

PacturenbHble M JKMBOTHBIE JKUPBI, MX cOCTaB. Pacrio3HaBaHHME pAaCTUTEIBHBIX JKUPOB Ha
OCHOBAaHMUU UX HEIpeAeNbHOro Xapakrepa. [I[pumenenue xxupoB. ['u1poin3 uin OMbIIIEHUE KUPOB KaK
CHOCcO0 MPOMBIIIICHHOTO MOJYYSHHS COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBITA KaK COJIM BBICIIMX
KapOOHOBBIX KUCIOT. MolomIie CBONCTBA MbLia.

VYraeBoasl. Knaccudukamnus yriaeBogoB. Haxoknenue yrineBomoB B mpupoje. [nmokosa kak
anpaerugocnupt. bpoxenne rmokossl. Caxaposa. [uoponuz caxaposwvl. Kpaxman u 1esuioio3a Kak
OMOJIOrN4ecKHe MOIMMEPhl. XMMHUECKHUE CBOICTBA KpaxMala U LEJII0I03b! (THAPOIN3, KaueCTBEHHAs
peaxius ¢ HoJ0M Ha KpaxMal U ee MpUMEeHEHHUe 1J1s OOHapyKEeHHUs Kpaxmalia B MPOAYKTaxX MUTAHUSA).

[Ipumenenne u Ouonormyeckas posib yriaeBogoB. [loHsATHEe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMEPE ALIETATHOI'O BOJIOKHA.

Wnentudukanyss OpraHWYeCKUX COCAMHEHWH. [eHemuueckas C6A3b MedxHcoy KIAccamu
opeaHudeckux coeoureHuu. TUIBI XUMUYECKUX PEAKIIUi B OPraHUYECKON XUMUH.

AMuHOKHCIOTHI U Oenmku. CocTaB W HOMEHKJIATypa. AMHHOKHCIOTHI Kak amMQOoTepHbIC
opranuueckue coeauHenus. llentunnas cBsa3b. buonornyeckoe 3naueHue o-amMuHOkucnoT. Obnactu
IPUMEHEHUS aMUHOKHUCIIOT. benku kak npupoHblie 6uomnonuMepsl. CocTaB U cTpoeHuE OEIKOB.

XUMUYEeCKHEe CBOMCTBA OENKOB: THAPONU3, AeHaTypaius. OOHapykeHHe OeNKOB MpU MOMOIIU
KaueCTBEHHbIX (LBETHBIX) peakuui. [IpeBpamienuss OenkoB nuiiM B opranusme. buonoruueckue
byHKIIMN OEIKOB.

Teopernyeckne 0OCHOBBI XMMHHU

Crpoenne BemiectBa. CoBpeMeHHass MOJEIb CTPOEHHUS aToMa. DJIEKTPOHHAs KOH(UTrypauus
atoMa. OcHogHoe u 8030yxcoeHHble cocmoanus amomos. Knaccuukanus XUMAYECKUX 3JIEMEHTOB (s-,
p-, d-amemenTb1). OCOOCHHOCTH CTPOCHUSI YHEPIeTHYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

ITepuoanueckas cucrema xumMuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nuecKuii CMbICIT

ITepnoanueckoro 3akona JI.1. Menneneesa. [IpyurHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
3JIEMEHTOB M X COE€MHEHMH M0 MepuojiaM U rpynmnam. DJIEeKTpOHHAas IPUPOAA XUMHUYECKON CBS3H.

DNEKTPOOTPUIIATENBHOCTh. BUABI XUMHUYECKOUN CBsI3U (KOBaJICHTHAs, MOHHAS, METaJUTMUECcKas,
BOJIOpPOJIHAsl) U MeXaHU3Mbl ee oOpazoBanus. Kpucmaniuveckue u amopguvie sewjecmea. Tunwi
KPUCANIUYECKUX peuemor (amomMHas, MONeKYIApHAs, UOHHASA, Memaliudeckas). 3aeucumocms
@usuueckux ceolicme eewecmea om muna Kpucmaniuueckou peuwiemkuy. lIpuaumHBl MHOr0o00Opasus
BEIIECTB.

XuMmuyeckue peakiuu. ['oMoreHHble W rereporeHHble peakuuu. CKOpPOCTb peaklMH, ee
3aBUCHUMOCTh OT pa3jHyYHbIX (DAaKTOPOB: TMPHUPOABI PEATUPYIOUINX BEIIECTB, KOHIICHTPAINH
pearupyromux  BEIIEeCTB, TEMIIEpaTypbl, IUIONIAJAN PEAKUHOHHOM TOBEPXHOCTH, HAJIWYUSA
Katanuzaropa. Pojib KaTaau3aToOpoB B NPHPOJE W MPOMBIIUIEHHOM Ipou3BojacTBe. OOpaTuMocTh
peakuuii. XMMHMYECKOE paBHOBECHE M €ro CMeIlEeHUE I0J] JCHCTBHEM pa3iHyYHbIX (aKTOPOB
(KOHILIGHTpalusi peareHTOB WJIM TPOAYKTOB pEaKIuu, NaBICHHE, TemIepaTypa) Ails CO3JIaHus
ONTUMAJIBHBIX YCJIOBUM MNPOTEKAHUS XUMHYECKHX IPOLECCOB. [{ucnepchvie cucmemol. [lonamue o
Konnouoax (3oau, zenu). Mcmunnvle pacmeopwvi. Peakuum B pacTBOpax 3JEKTPOJUTOB.pH pacTBOpa
KaKMoKa3aTellb KUCIOTHOCTU cpenbl. ['maponu3 coneil. 3HaueHuWEe THAPOJIU3a B OMOJOTHYECKHX
oOMeHHbIX nporeccax. OKUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIUN B MIPUPOJIE, TIPOU3BOJICTBEHHBIX
IIporeccax M KU3HEIEATEIbHOCTH OpPraHm3mMoB. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
IPOCTHIX BEIIECTB — METAJUIOB IJIABHBIX M IMOOOYHBIX MOATPYNI (Melb, JKelIe30) U HEMETaJIOB:
BOJIOPOJia, KHCIIOPO/a, TaJIoTeHOB, Cephl, a30Ta, Gocdopa, yriaeponaa, kpemHus. Kopposus Merasnios:
BUJBI KOPPO3UH, CIIOCOOBI 3aIlUTHl METAIOB OT KOPPO3UHU. DNeKmpoau3 pacmeopos u pachnideos.
IIpumenenue sneKkmponu3a 8 NPOMbIULIEHHOCTU.

XuMus 4 )KU3Hb



Hayunbie wmerompl mo3HaHWS B XuMud. McTouHMKHM Xumudeckod wuHpopmaruu. Ilouck
uHbOpMallMl TO Ha3BaHUAM, UACHTU(DUKATOpaM, CTPYKTYpHBIM ¢opMyraM. MojenupoBaHue
XUMHUYECKHX IPOLECCOB U ABICHUM, XUMUUECKUL aHANU3 U CUHMe3 KAK METOAbl HAyYHOI'O ITO3HAHUS.

XuMmus u 310poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEPATIbHBIE BOJIBI.

[TpoGiieMbl, cBsi3aHHBIE C NPUMEHEHHMEM JIEKAPCTBEHHBIX IMpernaparoB. BpeaHble NpUBBIYKU U
dakTopsbl, pa3pylaronme 310poBse (KypeHue, ynoTpedieHue ajakoros, Hapkomanus). Panronansaoe
nurtanue. [uuesvlie 006asxku. OCchoBbl NUWEBOT XUMUU.

XuMHsA B TOBCEIHEBHOH H3HM. Motomue u yuctsmue cpencrtsa. Cpedcmea 6opbbvl ¢
OBLIMOBLIMU HACEKOMBIMU: penenilenmsl, uHcekmuyuowl. CpeacTBa TNIHON THTUEHBI 1 KOCMETHKU.

[IpaBuiia 6e3omacHoil paboOThl C €IKMMH, TOPIOYUMU U TOKCHYHBIMH BEILIECTBAMH, CPEICTBAM
OBITOBOM XMMUMU.

XUMHS U CeNbCKOe X035iicTBO. MuHepanbHble U opranudyeckue ynoopenus. Cpenctsa 3aliuThl
pacTeHuM.

Xumusg u 3Hepretuka. [IpupojHble HWCTOYHUKH YIIIEeBOAOPOAOB. [IpupoaHbIii M MONYTHBIN
He(TSAHOM ra3bl, UX COCTaB  ucmoyib3oBanue. CoctaB HeTH U ee nmepepadoTka. HedrempoaykTer.

OxkrtanoBoe uymucio OensuHa. OxpaHa OKpyxawomieil cpeapl npu HedrenepepaboTke U
TPAaHCHOPTHPOBKE HEPTETIPOTYKTOB. AJBTEPHATUBHBIC UCTOYHUKN YHEPTUH.

Xumus B crpoutenbcrse. Llement. beton. [logbop onTUManbHBIX CTPOUTENBHBIX MAaTEPUAIOB B
IPAKTUYECKOH J€ATEIbHOCTH YEI0BEKa.

XUMHS U 3KOJIOTHS. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIE Cpeibl U €0 MOCIEACTBUS.

Oxpana rugpocdepsl, TO4BbI, aTMochepsl, (GIopsl U PayHBI OT XUMHUUECKOTO 3arps3HEHUSI.

THnbI pacYeTHBIX 3a1a4:

Haxoxnenue wmomnekynsapHOl (OpMylibl OpraHMYeCKOro BELIECTBa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSLIUX B €r0 COCTaB, UJIU IO MPOAYKTaM CrOpaHusl.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUSI B CMECH.

Pacuersr maccel (00BbeMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIIM OJHO U3 BEIIECTB
JaHO B U30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBoil WM 0O0BEMHONH J0NM BbIXOJAa HPOAYKTa PpEAaKLUUU OT TEOPETUUYECKU
BO3MO>KHOTO.

Pacuets! TenoBoro a¢dexra peakuu.

PacueTsl 00BbEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEAKIIMSIX.

PacueTsl mMacchl (0ObeMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKLUHU, €CJIM OJHO M3 BEIIECTB
JIAaHO B BUJIE PACTBOpA C ONPEEICHHON MAaCCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA.

IIpumepHBIE TEMBI IPAKTHYECKUX PadoT (Ha BHIOOP y4HnTeIs):

KauecTtBeHHOe onpesaeneHue yriaepoja, BOAOPOIa U XJIopa B OpraHU4eCKUX BELIeCTBAX.

KoHcTpyrpoBaHue apoCTEPKHEBBIX MOJIEIEH MOJIEKYJI OPTaHNYECKUX BELLECTB.

PacnioznaBaHue miacTMacc ¥ BOJIOKOH.

[TosryueHne UCKyCCTBEHHOTO ILIETIKA.

Pemenne skciepuMeHTaNbHBIX 33]1a4 HA TIOJTyYeHHE OPraHUYEeCKUX BELIECTB.

Pemenue skciepuMeHTANBHBIX 33J]a4 HA pacllO3HaBaHUE OPTaHUYECKUX BEILECTB.

WNnentuduxanus HEOPraHn4ecKuX COeIMHEHUH.

[Tony4yenue, cobupaHue 1 pacro3HaBaHHe T'a30B.

Pemenue skcriepuMeHTaIBHBIX 3aa4d 0 TeMe «MeTabD.

Pemenne skcniepuMeHTaNbHBIX 3a7a4 110 TeMe «HemeTtansD.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe «I'eHeTnyeckas CBA3b MEXAY KJaccaMu

HEOPraHUYECKUX COEANHEHUI».

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 10 TeMe «I eHeTnueckas cBA3b MEXIy KilaccaMu

OpPraHMYECKUX COCTUHEHUID.

[Tomy4yenue >THIIEHA U U3y4EHHUE €r0 CBOMCTB.

[TosmyueHne yKCyCHOM KMCIIOTBI M U3yUYEHHUE €€ CBOICTB.

I'maponus kupos..

W3roroBneHune Mbljia py4Hoil paboThI.

XHUMHS KOCMETUYECKHUX CPENICTB.

HccnenoBanrie CBONCTB OEITKOB.



OCHOBEBI HHH.IGBOﬁ XUMHHU.

HccnenoBanue MUIIEBLIX JO00ABOK.
CBOﬁCTBa OJHOATOMHBIX U MHOT'OAaTOMHBIX CHI/IpTOB.
XUMHYECKHE CBOMCTBA aJIbJIETHIOB.

CuHre3 cnoxHOTro 3dupa.

['uaponu3 yriieBoioB.

YcTpaneHne BpeMEHHOM KECTKOCTH BOIBI.

KauecTBeHHBIE peaKIM¥ Ha HEOPTAHUYECKUE BEIECTBA U HOHBI.

HccnenoBanue BAMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOI pEaKIIHH.
OnpeneneHne KOHLUEHTPALMU pacTBOpa aCKOPOMHOBOM KMCIOTHI METOJOM TUTPOBAHUS.

TemaTu4eckoe NIaHNpoBaHue y4eOHOro npeamera «Xumus» (6a30Bblii ypOBEHb)

10 kinace — 36 yacos (1 yac B HegeI10)

Ne HaumenoBaunue
pazzaena

KomnunuectBo
4acoB

OcHOBHBIE BU/IbI YUEOHOH J1E€ATEILHOCTH

1 BBeneunue

1

® pacKphIBaTh Ha IpUMeEpax pojb XUMUU B
(dbopMUPOBaHUN COBPEMEHHOI Hay4YHOI KapTUHBI
MUpPa U B IPAKTUUECKOHN I€ATEIbHOCTU YEJIOBEKA;

® JICMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b
MEXIy XMMUEU U JPYTUMHU €CTECTBEHHBIMU HAYKaMH.
® JWUITIOCTPUPOBATh HAa IPUMEpPaxX CTAaHOBIIEHUE U
SBOJIFOLIMIO OPTAHMYECKOW XMMUHU KaK HAyKu Ha
Pa3IMYHbIX HCTOPUUECKHX ATANax €€ pa3BUTHS

2 Teopust ctpoeHus
OpPraHUYECKUX
COeIMHEHUN

® PAcKpBIBaTh HA MPUMEPaX MOJOKCHHUSI TCOPUHU
XxuMHuueckoro crpoenust A.M. bytieposa;

® 00BSACHSTH MPUUMHBI MHOTOOOpa3Hsl BEIIECTB Ha
OCHOBE OOIINX MPEeICTaBICHUH 00 X COCTaBe U
CTPOCHUH,

® IPUMEHSATH NTpaBUjIa CUCTEMaTHUYECKOM
MEXIYHAPOJAHOW HOMEHKIIATyphl KaK CpeJICTBa
paszIuyeHus U UACHTU(UKAITIN BEIIECTB M0 UX
COCTaBy U CTPOEHHUIO;

® COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(bopMyITbl OpraHUYEeCKNX BEIIECTB KaK HOCUTENEH
nH(pOpMaIMK O CTPOSHUU BEIIECTBA, €r0 CBOMCTBAX U
MIPUHAJIEKHOCTH K ONPE/IETIEHHOMY KIIacCy
COCTUHEHUN.

3 | YraeBomopoabt

® [IPUMEHSATH IPaBUJIa CUCTEMATUYECKON
MEKIYHapOAHON HOMEHKJIATyphl KaK CpecTBa
pasiinyucHuA 1 I/IJIGHTI/I(l)I/IKaIII/II/I BCIIIECCTB 110 UX
COCTaBY U CTPOEHHUIO;

® COCTaBJIATb MOJIEKYIAPHBIE U CTPYKTYPHEBIE
(bopMyITbI OPraHUYECKUX BEIIECTB KaK HOCUTEIEH
nH(pOpMaLMU O CTPOEHUH BEILIECTBA, €T0 CBOMCTBAX U
MIPUHAJIC)KHOCTH K ONIPEACIEHHOMY KJIAcCy
COCIMHEHMH;

® XapaKkTepHU30BaTh OPraHUYECKUE BELIECTBA 110
COCTaBy, CTPOEHHUIO U CBOKCTBAM, YCTAaHABIIMBATh
MPUYMUHHO-CIICJICTBEHHBIE CBSI3U MEXIY JaHHBIMHU
XapaKkTepUCTUKAMU BEILIECTBA;

® [IPUBOJIUTH TPUMEPHI XUMUYECKUX PEAKIIUM,
PACKpBIBAIOIINX XAPAKTEPHBIE CBOMCTBA TUIIMYHBIX




MpPEJICTaBUTENCH KITACCOB OPTaHUYECKHX BEIIECTB C
HEJIBI0 UX UACHTH(UKAIIMKN U O0BSICHEHUS 00J1aCTH
MIPUMEHEHUS;

® IIPOTrHO3UPOBATH BO3MOKHOCTH MPOTEKAHMS
XMMHUYECKUX PEAKIIMI Ha OCHOBE 3HAHUM O THUITaX
XHMHUYECKOW CBSI3W B MOJICKYJIaX PEareHTOB U UX
PEaKIIMOHHON CIIOCOOHOCTH;

® ICII0JIB30BATh 3HAHMS O COCTaBE, CTPOSCHUHU U
XMUMHUYECKHX CBOMCTBAX BEIIECTB JJIs1 0€30I1aCHOIO
MPUMECHEHHUS B IPAKTUIECCKON A TETbHOCTH;

® IIPUBOJMTH MPUMEPHI MPAKTHIECKOTO
MCIIOJIb30BaHUs IPOAYKTOB NIepepaboTKu HEDTHU U
MIPUPOTHOTO Ta3a, BBICOKOMOJIEKYIISIPHBIX
COCTMHEHUH (ITOJIMATUIICHA, CHHTETUIECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA)

BJIQJICTh MIPABHJIAMH U TIpUEeMaMu 0e3011acHOM
paboOThl C XUMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

® YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKIIUU U CMEIICHUS XUMUYECKOTO
pPaBHOBECHSI OT PA3INIHBIX (PAKTOPOB C LEITHIO
OTpefieNieHUs] ONITUMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHX MPOIECCOB;

® IIPOBOJIUTH PacueThl HA HAXOXICHUE
MOJICKYJISIPHOH (POPMYJIBI YTIICBOIOPO/IA TIO
MPOJYKTaM CTOPaHHMsI U [0 €r0 OTHOCUTEIBHOMN
IJIOTHOCTU ¥ MAaCCOBBIM JOJISIM DJIEMEHTOB, BXOISIIINX
B €0 COCTaB;

e BJIaJIeTh MpaBUiIaMH 0€3011aCHOr0 0OpaIeHUs ¢
SIKUMH, TOPIOYUMH B TOKCUIHBIMH BEIIECTBAMH,
CpelCcTBaMU OBITOBOW XMMHU;

® OCYIIECTBIIATH MIOUCK XUMHYECKON HHPOPMAITHH 110
HA3BaHUSIM, UICHTHPHUKATOPAM, CTPYKTYPHBIM
dbopmysam BEIIECTB;

® KPUTUYECKU OIICHUBATh U UHTEPIIPETUPOBATH
XUMHUYECKYI0 HH(POPMAITUIO, COJIEPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MACCOBOM MH(DOPMAIIHH,
pecypcax HTepHeTa, HAy4HO-TIOMYJISAPHBIX CTAThSIX C
TOYKH 3PCHHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
[EJISIX BBISIBICHUSI OIIMOOYHBIX CYXIACHUH U
(dbopMupOBaHUS COOCTBEHHOH ITO3HIINH.

Kucnoponconepxka
ue
OpPraHUYEeCKUe
COETMHEHNS

10

® pacKphIBaTh Ha IpUMEpax pojb XUMUU B
(GbopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI
MHUDA U B IPAKTUYECKOMN €ATEIbHOCTU YEJIOBEKA;
® JIEMOHCTPHPOBATh HA IPUMEPAX B3aUMOCBSI3b
MEXy XUMHUEH U IPYTUMH €CTeCTBEHHBIMU HayKaMH;
® pacKphIBaTh Ha IpUMEpax MOJIOKEHNS TEOPUU
xuMHudeckoro crpoenust A.M. bytieposa;

® 00BACHATH IPUUMHBI MHOT000pa3Hs BELIECTB Ha
OCHOBE OOIIMX MPEACTaBICHUH 00 UX COCTaBe U
CTPOECHUH;

® [IPUMEHSThH IPABUJIA CUCTEMAaTUYECKON
MEXIYHApOJAHON HOMEHKJIATYPhl KaK CpEACTBa




pa3iauYeHus U UACHTU(UKALIUN BEIIECTB 10 MX
COCTaBy U CTPOCHHUIO;

® COCTaBJISITh MOJICKYJISIPHBIE ¥ CTPYKTYPHBIE
(OpMyITBI OPraHMUYECKUX BEIIECTB KaK HOCUTEIICH
nH(pOpPMAIIUK O CTPOSHUU BEIIIECTBA, €T0 CBOMCTBAX U
NPUHAJISKHOCTH K ONpPEIeICHHOMY KJlaccy
COCIMHCHU;

® XapaKTepPH30BaTh OPraHMUYECKUE BEIIECTBA 110
COCTaBy, CTPOCHUIO M CBOMCTBaM, YCTaHABJIMBATh
MPUYUHHO-CJICICTBEHHBIC CBS3U MKy JTaHHBIMU
XapaKTEePUCTHUKAMH BEIIECTBA,;

® IIPUBOJNTH MPUMEPHI XUMUIECKIX PEAKITHH,
PaCKPBIBAIOIIUX XapaKTEPHbIC CBOMCTBA TUITUYHBIX
MIPEJICTAaBUTENICH KIIACCOB OPraHUYECKHX BEIIECTB C
HEJIbI0 UX UACHTU(PHUKAIIMKN U 00BSICHEHUS 00J1aCTH
IPUMCHCHUS;

® IPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUS
XHUMHUYECKHX PEaKIUii Ha OCHOBE 3HAHHWH O THUIIaX
XUMHUYECKOW CBSI3M B MOJICKYJIaX PEarcHTOB U UX
PEaKIIMOHHOMN CIIOCOOHOCTH;

® JICTIOJIK30BaTh 3HAHUS O COCTaBEe, CTPOCHHUH U
XHUMHUYECKHX CBOMCTBAX BEHIECTB Il O€30MaCHOTO
MPUMCHCHHUS B TPAKTUIECCKON JACSITEITLHOCTH;

® [IPOBOJIUTH OIIBITHI IO PACIIO3HABAHUIO
OpPraHUYeCKUX BEIICCTB: TIUICPUHA, YKCYCHOM
KHCIIOTHI, HETIPEICTbHBIX JKUPOB, TIIFOKO3BI,
Kpaxmalia, — B COCTaBe MUIIEBBIX MPOJTYKTOB U
KOCMETHYECKHUX CPEJICTB;

® BJIaJIETh MpaBUIIAMH U IIpHEeMaMH 0e301acHON
paboThI ¢ XUMHYECKUMU BEIIECTBAMH U
71a00paTOpPHBIM 000PYI0OBaHUEM;

® YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIINH U CMEIICHUS XUMHUIECKOTO
paBHOBECHSI OT Pa3UYHBIX (PAKTOPOB C LIETBIO
OTIpe/ICIICHUS] ONITUMATBHBIX YCIIOBUN MTPOTEKAHUS
XUMHUYECKUX TPOIIECCOB;

® TIPOBOJIUTH PACUETHI HA HAXOXKICHUE
MOJIEKYJISIPHOUM OPMYJIBI YTIEBOI0POAA IO
MIPOJYKTaM CTOPAHMSI M IO €r0 OTHOCHUTEIIBHON
TUIOTHOCTH ¥ MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX
B €r0 COCTaB;

® BJIaJIeTh MpaBUIaMHU 0€30MaCHOTO OOpaIeHHUS C
€IKUMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

® OCYIIECTBIIATH MOMCK XUMHUECKON HHPOPMAITIH 110
Ha3BaHUSM, UIACHTH(PHKATOPAM, CTPYKTYPHBIM
dbopMynaM BeIIeCTB;

KPUTHYECKH OIICHUBATh H HHTEPIPETUPOBATH
XUMHUYECKYI0 HHGOPMAITUIO, COJEPKAIIYIOCS B
COOOIIIEHUSAX CPEICTB MacCOBOM MH(pOpMaInu,
pecypcax HTepHeTa, HAy9HO-TIOMYJISIPHBIX CTAThSIX C
TOYKHU 3PCHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
[EJISIX BBISIBICHUSI OIIMOOYHBIX CYXICHUH U
dbopMupoBaHKs COOCTBEHHON MO3UIIHH.




A3zoTcoaepikaiue
COCIIMHEHUS

® pPacKphIBaTh Ha IPUMEPaX POJIb XUMHUU B
($hopMHUPOBaHUH COBPEMEHHOW HAyYHON KapTHUHBI
MHpa U B TPAKTUYECKON ACSATEIHHOCTH YEIOBEKA;

® JIEMOHCTPUPOBATH HA IPUMEpaxX B3aMMOCBA3b
MEX1y XUMHUEH U IPYTUMH €CTeCTBEHHBIMU HayKaMH;
® PAcKphIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHU
XuMHu4eckoro crpoenusi A.M. bytieposa;

® O0BSCHATH MPUIMHBI MHOTOOOpa3Hs BEIIECTB HA
OCHOBE OOIINX MPEICTABICHHUI 00 X COCTaBE U
CTPOCHUH;

® IPUMEHSTH MTpaBUjIa CUCTEMAaTHUYECKOU
MEXIYHapOJAHON HOMEHKIIATYphl KaK CpeAcTBa
pa3uYeHus U UICHTU(UKAIIUY BEIISCTB 10 MX
COCTaBY U CTPOCHHUIO;

® COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE
(GhOopMyJIbI OPraHMYECKUX BEIIECTB KaK HOCUTENCH
nH(pOpMaIIMU O CTPOSHUH BEILIECTBA, €r0 CBOMCTBAX U
MIPUHAICKHOCTH K OMPEIETICHHOMY KJIacCy
COCJIMHEHU;

® XapaKTepHU30BaTh OPraHUYECKUE BEIIECTBA 110
COCTaBY, CTPOCHHUIO U CBOICTBaM, YCTaHABINBATh
MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXK/Y TaHHBIMU
XapaKTepUCTHKAMH BEILIECTBA;

® IPUBOJIUTH MPUMEPHI XUMUUECKUX PEAKIIHH,
PACKpBIBAIOIIMX XapAKTEPHBIE CBOMCTBA TUITUYHBIX
MpeJICTaBUTENEeH KIIACCOB OPraHUYECKUX BEIIECTB C
HEJIbI0 UX UACHTH(UKAIIMKT U O0BSICHEHUST 00J1aCcTH
MIPUMEHEHUS;

® IIPOTrHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi Ha OCHOBE 3HAHUM O THUIAX
XUMUYECKON CBSI3U B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHOMN CIOCOOHOCTH;

® UCIOJI30BATh 3HAHUS O COCTaBEe, CTPOCHUU U
XUMHUYECKUX CBOMCTBAX BEIIECTB JJIsi 0€30MaCHOT0
MIPUMEHEHHUS B PAKTUYECKOU J1€ATETbHOCTH;

® IIPOBOJIUTH OMBITHI IO PACITO3HABAHUIO
OpPTaHMYECKUX BEIIECTB: OEIIKOB— B COCTABE MUIIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

® BJIaJICTh MPaBUIAMH U ITpHeMaMu 0e30macHON
paboThl ¢ XMMUYECKUMU BEIIECTBAMHU U
71ab0paTOPHBIM 000PYIOBaHHUEM;

® YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKIIUU U CMEIIECHUSI XUMUYIECKOTO
paBHOBECHSI OT Pa3UYHBIX (PAKTOPOB C LIETHIO
OTIpeIeTICHUST ONTUMATBHBIX YCIOBUN MTPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;

® IIPOBOJIUTH PacUeThl HA HAXOXIACHUE
MOJIEKYJIIPHO# (hOPMYJIBI YTIIEBO0POA IO
MPOJIYKTaM CTOPaHUS U 10 €r0 OTHOCUTEIbHOMN
MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIINX
B €r0 COCTaB;

® BJIQ/ICTh MPaBHJIaMH 0€30MMaCHOTO 0OpaIeHHUs ¢
€AKMMHU, TOPIOUYUMH U TOKCUYHBIMU BEILIECTBAMH,




CpelCcTBaMU OBITOBOW XMMHH;

® OCYIIECTBIIATH OMCK XMMUYECKOW MH(OpManny 1o
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
(dopMynaM BEIECTB;

® KPUTUYCCKU OLCHUBATL U UHTCPIPCTUPOBATH
XUMUYECKYI0 HH(POPMALIUIO, COACPIKAIILYIOCS B
COOOIIEHHSAX CPEJCTB MacCOBOW MH(popManuy,
pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsX C
TOYKH 3PCHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
OEIAX BBIABIICHUA OIIMNOOYHBIX Cy)KI[eHI/Iﬁ u
¢dopMupoBaHusl COOCTBEHHOU ITO3UIIHU.

buonornyecku
AKTUBHBIE
COEIMHEHUS

® pacKphIBaTh Ha MpUMEpax Pojb XUMUU B
(bopMUPOBaHUU COBPEMEHHOM Hay4YHOI KapTUHBI
MUpa U B IPAKTUYECKOH €ATEIbHOCTU YEJIOBEKA;

® JIEMOHCTPUPOBATH HA IPUMEpaxX B3aMMOCBA3b
MEXly XUMHUEH U IPYTUMH €CTECTBEHHBIMU HayKaMH;
® JICTIOJIK30BaTh 3HAHUS O COCTaBe, CTPOCHHUHU U
XUMHUYECKHUX CBOMCTBAX BEILIECTB AJIsi O€30MacHOrO
IIPUMEHEHHUS B IPAKTUUYECKON AESITEIbHOCTU

XUMHUS U )KU3Hb

® pacKpbIBaTh Ha IpUMepax posib XUMUU B
(GOopMHPOBAHUN COBPEMEHHOM Hay4YHOI KapTHHbI
MHpa U B IPAKTUYECKON I€ATEIIbHOCTH YEI0BEKA,;

® JIEMOHCTPUPOBATH HA IPUMEpaxX B3aUMOCBA3b
MEX/1y XUMHUEH U IPYTMMHU €CTECTBEHHBIMU HayKaMu;
® 1CII0JIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUH U
XUMHYECKHUX CBOMCTBAX BEIIECTB i1 O€30I1aCHOIO
PUMEHEHHS B IPAKTUYECKOH e TeTbHOCTH;

® IPUBOTUTH MTPUMEPHI IPAKTHYECKOTO
MCIIOJIb30BaHUs IPOAYKTOB NepepaboTKu HEPTH U
IIPUPOJIHOTO T'a3a, BEICOKOMOJIEKYJISIPHBIX
COEIMHEHU I (TOMNATUIIEHA, CHHTETUYECKOT0 KayyyKa,
alleTaTHOrO BOJIOKHA);

e BJIaJIETh MPaBUJIaMH U ITpueMaMu 0e30nacHon
paboThl ¢ XMMUYECKUMU BEIIECTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM;

® [IPUBOJUTH ITPUMEPHI OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEaKLU B IPUPOIE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEACSATENbHOCTH
OpraHU3MOB;

e BJIaJIeTh MpaBUiIaMH 0€3011acCHOr0 0OpaIeHus ¢
eIKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

® KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATD
XMUMUYECKYI0 HHPOPMALIUIO, COAEPIKAIILYIOCS B
COOOIIIEHUSAX CPEACTB MacCOBOM MH(pOpMaLINH,
pecypcax MHTepHEeTa, HAyYHO-TIONYJIIPHBIX CTAThSIX C
TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
LEJISAX BBISIBICHUS OUIMOOYHBIX CYKACHUHN U
¢dbopMupoBaHus cOOCTBEHHO MO3UIINY;

® [IPE/ICTABIIATh MMYTH PEIICHHS ITI00ATbHBIX
po0JeM, CTOSIIMX Mepe]] YeIOBEUECTBOM:
AKOJIOTMUYECKUX, SHEPTETUUECKUX, CHIPHEBBIX, U POJIb
XMMHHU B PEHIEHUH 3TUX IPOOIIEM.




® YCTaHABJIMBATh B3aUMOCBS3H MEXy (haKTaMH U
TEOpHUEH, MPUUYUHON U CIICICTBUEM MPU AHAITN3E
pOOJIEMHBIX CUTYyalluii 1 000CHOBAaHUH
IIPUHUMAEMBIX PEHIEHUN HA OCHOBE XUMHUUYECKHUX
3HAHWUM.

OCHOBBI XUMHHU

8 | O6obeHue 2 ® 1ICII0JIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHUS IIpU
3HaHUM 110 BBITMIOJTHEHUH ITPOEKTOB U Y4eOHO-HCCIEA0BATEIbCKUX
OCHOBam 3aj1a4 MO0 U3y4YSHHIO CBOMCTB, CIIOCOOOB MOJTYUYCHHUS U
OpraHMYECKOn pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

XuMnn ® YCTAHABJIMBAaTh TCHCTUYCCKYIO CBA3b MCKIY
KJIacCaM¥ OPraHMYECKUX BEIIECTB JUIsi 000CHOBAHUS
MIPUHUUIINAIBHON BO3MOKHOCTH MOTYYEHUS
OpraHMYECKUX COCIUHEHUN 3a/laHHOr0 COCTaBa U
CTPOCHHS;
® YCTAaHABJIMBATH B3aUMOCBS3H MEXY (haKTaMH U
TEOPUEN, IPUYNUHOMN U CICACTBUEM IIPU aHAIU3E
MPOOJIEMHBIX CUTYallui 1 000CHOBaHUH
IIPUHUMAEMBIX PEIIEHUN Ha OCHOBE XMMHUECKHUX
3HaHUM.

TemaTnuyeckoe NJIAHNPOBaHHUeE Y4eOHOr0 nMpeamMera « Xumus» (0a30Bblil YPOBEHB)

11 kmace — 34 yaca (1 yac B He/1e/110)

Ne HanmenoBanue Komngectso OcHoBHbIE BU/Ibl YUEOHOH 1€ATEILHOCTH

pazzena 4acoB

1 | Metoasl no3HaHus 2 ® UCIIONIB30BaTh METOBI HAYYHOIO MO3HAHMS IIPU
B XMMHUHU BBITMIOJTHEHUH [TPOEKTOB U Y4EOHO-HUCCIIEA0BATEIbCKUX

3aj1a4 M0 U3yYEHMIO CBOMCTB, CIIOCOOOB MOJTYyYEHUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

2 | Teopernueckue 23 ® [TOHUMATh (PU3UIECKHIA CMBICI [IeprHoanIecKoro

3akoHa /.M. MeneneeBa 1 Ha ero OCHOBE OOBSICHSTH
3aBUCHUMOCTE CBOMCTB XMMHYECKHUX 3JIEMEHTOB B
00pa30BaHHBIX UMHU BEIIECTB OT JIEKTPOHHOTO
CTPOEHHUSI aTOMOB;

® 00BSACHSITH MPUINHBI MHOTOOOpa3Hsl BEMIECTB Ha
OCHOBE OOITUX MPECTaBICHUN 00 X COCTaBE U
CTPOEHUU,

® IPUMEHSTH MTpaBUjIa CHCTEMATHIECKOM
MEXIYHAPOJAHOW HOMEHKIIATyphl KaK CpeJICTBA
paznuyeHus U UACHTU(GUKAIINN BEIIECTB M0 UX
COCTaBy U CTPOECHHUIO;

® IIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHMS
XAMHYECKHX PEaKIMii HA OCHOBE 3HAHUH O TUIIax
XUMHUYECKOH CBS3M B MOJIEKYJIaX pEareHTOB U UX
PEaKIIMOHHON CITOCOOHOCTH;

® UICII0JI30BATh 3HAHMS O COCTaBE, CTPOEHUU U
XHUMHUYECKHX CBOMCTBAX BEIIECTB JJIs1 0€30I1aCHOTO
MIPUMEHEHUS B MPAKTUYECKOU JIEATETbHOCTH;

® BJIA/ICTh MPABWIAMH U IPUEMaMH 0€30TMTacHON
paboOTHl C XUMHUYECKUMU BEIECTBAMH U




71a00paTOpHBIM 000PYIOBaHUEM;

® YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakiny U CMEIIEHUSI XUMHYECKOTO
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB C LIETBIO
OTIpe/IeNICHUs] ONITUMAIBHBIX YCIIOBUN MPOTEKAHUS
XUMHUYECKHUX MPOIECCOB;

® IIPUBOJNTH MPUMEPHI TUAPOIIA3A COJICH B
MMOBCETHEBHOM KM3HU YSIIOBCKA;

® [IPUBOJUTH IPUMEPHI OKUCITUTEIIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUH B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITEIbHOCTH
OpPTaHU3MOB;

® IIPUBOJNUTH MPUMEPHI XUMUYECKUX PEaKIIHii,
pacKpbIBaOIIUX 00IIME XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

® BJIaJIeTh MpaBUiIaMH 0€3011acCHOTO OOpaIeHHUs C
SIKUMH, TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH,
CpelCcTBaMU OBITOBOW XMMMUU;

® OCYIIECTBIIATH MOMCK XUMHYSCKON HHPOPMAITIH 110
HA3BaHMSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopMynaM BeIIeCTB;

® KPUTHYECKU OIICHUBATH U UHTEPIIPETHPOBATH
XUMHUYECKYI0 HH(POPMAIUIO, COJIEPKAIIYIOCS B
COOOILICHUAX CPEICTB MacCOBOM MH(OpMAIUH,
pecypcax HTepHeTa, HAy4HO-TIOMYJISAPHBIX CTAThSIX C
TOYKH 3PCHHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B
[EJSIX BBISIBJICHUSI OIIMOOYHBIX CYXACHUM U
(dbopMupOBaHUS COOCTBEHHOM MTO3UIINH;

® TIPE/ICTABIIATH MTYTH PEIIeHUs TTT00aTbHBIX
po0JieM, CTOSALIUX Mepe]l YeTOBEUEeCTBOM:
9KOJIOTHYECKUX, SHEPTETHICCKHX, CBIPHEBBIX, U POJTH
XMUMHH B PEIICHUHU ITHX MPOOIeM.

® 00BACHAMb NPUPOIY U CNOCOOBI 0OPA30BAHUS
XUMUYECKOU C8A3U. KOBANEHMHOU (NOIAPHOU,
HENONAPHON), UOHHOU, MEMALIUYECKOU, B000POOHOU —
C Yenvto onpedeieHuss XUMUYeCcKoU aKmueHOCmu
sewecms;

O ycmanagiusams 83aumocessu mexicoy haxmamu u
meopuetl, NPUYUHOU U CLeOCM8UeM NPU aHaIu3e
NPOOIEMHBIX CUMYAayUll U 0O0CHOBAHUU NPUHUMAEMBIX
peuienuti Ha 0CHO8e XUMUYECKUX 3HAHULL.

XUMHS U )KU3Hb

® pacKphIBaTh Ha IPUMEpPaxX POJb XUMHUU B
(dbopMUPOBaHUH COBPEMEHHOM Hay4YHOUH KapTUHBI
MHpa U B IPAKTUYECKON AEATEIBHOCTH YEIOBEKA;

® JICMOHCTPUPOBATH HA IPUMEPaX B3aMMOCBS3b
MCXKOY XUMUEN U APYyruMu €CTCCTBCHHBIMN HAYKAMMH,
® JICTIOJIK30BaTh 3HAHUS O COCTaBe, CTPOCHHUH U
XUMHUYECKUX CBOMCTBAX BEIIECTB JJisi O€30MacHOTO
MMPUMCHCHUA B HpaKTI/IquKOﬁ JACATCIIBHOCTH,

® [IPUBOJUTH IIPUMEPHI IPAKTUYECKOTO
WCIIOJIH30BaHUS MPOAYKTOB IepepadboTKu HEPTH U
MIPUPOAHOTO ra3a, BLICOKOMOJIEKYJISPHBIX
COCJIMHEHUH (MTOJMATUIICHA, CHHTETHYECKOTO




Kay4yKa, alleTaTHOT'O BOJIOKHA);

e BJIaJIeTh MpaBUIIAMH U ITpHeMaMu 0e30nacHon
paboThl ¢ XMMUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

® [IPUBOJUTH IPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUi B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITEIbHOCTH
OpraHU3MOB;

e BJIaJIeTh MpaBUiIaMu 0€3011acCHOr0 OOpaIIeHHus ¢
€IKUMH, TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMH,
CpelCTBaMU OBITOBOW XMMMUU;

® KPUTHUYECKU OLICHUBATh U UHTEPIIPETUPOBATD
XUMUYECKYI0 HHPOPMALIUIO, COAEPIKAIILYIOCS B
COOOILIEHUSAX CPEACTB MaCCOBOM MH(OpMALINH,
pecypcax HTepHeTa, HAy4HO-TIOMYJIAPHBIX CTAThSIX C
TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B
LEJISIX BBISIBJICHUSI OIIMOOUYHBIX CYXACHUN U
dbopMupoBaHus cOOCTBEHHOM MO3UIINY;

® [IPE/ICTABJIATD [IYTU PEIIECHUS IT100aTbHBIX
po0JieM, CTOALIUX Mepe]l YeTOBEUEeCTBOM:
HKOJIOTMYECKUX, SHEPTeTUUECKUX, CHIPHEBBIX, U POJIb
XUMHH B PEIICHUU TUX MPOOIeM;

® YCTaHaBJIMBATh B3aUMOCBS3U MEXY paKTaMu U
TEOPUEM, IPUYNHON U CIEACTBUEM IIPH aHAIN3E
POOJIEMHBIX CUTYallui 1 000CHOBaHUH
IPUHUMAEMBIX PELIEHUN Ha OCHOBE XMMHYECKHUX
3HAHUU.

Kanenoapno-memamuyeckoe nianuposamue
no yuebnomy npeomemy «Xumusay (6a3oswiii yposeHy)

10 knacc
Ne Tema ypoka KomnuectBo
n/n 4acoB
Beenenue 1

1/1 | TexHuka O6e3omacHOCTH pH padoTe B KabuHere xumuu. [losiBeHne n
pa3BUTHE OPraHWYECKON XUMHH KaK HayKu. MecTo 1 3HaYeHne
OpPraHU4ecKOil XMMHMHU B CHCTEME €CTECTBEHHBIX HayK.

Teopus cTpoeHnsi OpraHuYeCKUX COeIMHEHU I 2

2/1 | XuMu4UecKoe CTPOCHUE KaK MOPSIIOK COSAMHEHHSI aTOMOB B MOJICKYJIE
COTJIaCHO BAJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
CTpOEHMS OpraHnyeckux coenquHenuii A.M. byrneposa.

3/2 | YruepoaHblii CKeIeT OPraHUYeCKOM MOJICKYJIbl. 3aBUCHMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOI'0 CTPOEHUSI MOJIEKYJIBI, KPATHOCTD CBSI3H.
N3omeps! 1 uzomepus. [lonsatue o GyHKIMOHATBHOM IpyMIIe.
Knaccugukarus oprannueckux coequHenuii. Homenkmarypa.
[TpuHIMIIBI HA3BaHUM OPraHUYECKUX COCAMHEHUN. THUITbI XUMHYECKUX
peakuyii B OpraHu4eCKON XUMHUH.

YriaeBoaopoabl 9

4/1 | Ankansl. CTpoeHHE MOJIEKYIIbI MeTaHa. | OMOIOrHYECKH PSII.
I'omonoru. Homenkiatypa ankanos. M3omepust yriiepogHoro cKenera.
3aKOHOMEPHOCTH M3MEHEHUS (DU3UIECKUX CBOMCTB.

5/2 | Xumuueckre CBOMCTBA aJIKaHOB: TAJIOTCHUPOBAHUE, ICTHIPUPOBAHNE




KaK croco0 MOJTy4eHus! BaKHEHIINX COSTUHEHNH B OPraHUYeCKOM
cuHTe3e. ['openne MeTaHa Kak OMH U3 OCHOBHBIX HCTOYHUKOB TEIUIA B
NPOMBIIIJICHHOCTH U ObITy. HaxoxxieHue B mpupoie U IpuMeHEHHeE.
[TonsiTve 0 IMKJIOAJIKAHAX.

6/3

Aukenbl. CTpoeHHe MOJIEKYJIbl ATUJIeHA. ['oMoornueckuit psia u
obmas ¢popmyna ankeHoB. Homenkiatypa ankenoB. M3omepus
QJIKEHOB: YTJIEPOAHOTO CKeJeTa, MOJIOKEHUsI KpaTHOM CBSI3H,
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XUMHUYECKUE CBOMCTBA ATHJICHA: PEAKIIMK PUCOTMHEHUS, KaK CII0CO0
HOJy4eHUs QYHKIMOHAIBHBIX IPOU3BOIHBIX, TOPEHHUS,
[OJIMMEPU3aLHs STUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0
UCI0Jb30BaHus. [1oau3THIIEH IPOTYKT XUMUYECKOTO ITPOU3BOICTBA.
IIpuMeHeHue yTuiIcHa.

8/5

Aunkusbl. CTpOE€HHE MOJIEKYJIbI alleTHiIeHA. | OMOJIOrn4ecKuil psij
anknuHOB. HoMeHkaTypa alknHOB. M30MepHs alKWHOB: yIriIepoaHOTO
CKeJIeTa, II0JIOKEHUSI KPaTHOM CBSI3H.

Haxoxaenue MosieKymsipHOH (popMyJibl OpraHU4ECKOI0 BELIECTBA 110
€ro IJIOTHOCTH U MAaCCOBBIM JIOJISIM WJIM O MPOJYKTaM CrOPaHUs.

9/6

XHUMHYECKUE CBOMCTBA HA IPUMEPE alleTUIeHa. Peakiiuun
IPUCOETUHEHNUS KaK CIIOCO0 MOIy4eHUs OJIMMEPOB U JPYTUX
IIOJIE3HBIX ITPOIYKTOB. I OpeHue aneTuineHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIS1 CBAPKU U PE3KH METaJIOB.
IIpuMeHeHune aneruieHa.

10/7

Ankanuensl ¥ kaydyku. [TonsTre o0 ankagueHax Kak yriaeBoJopooB
C IBYMs1 ABOMHBIMU CBsI3AMU. [lonmMepusanus 1MBUHNIIA KaK CIIOCO0
IIOJIyYEHUSI CUHTETUYECKOr0 Kayuyka. HaTypanbHblil 1 CHHTETUYECKUI
Kay4yyk. Bynkanusanus kayuyka. Pesuna. [IpumeHnenne kayuyka u
PE3UHBI.

11/8

Apenbl. beH3ou1 kak npeacTaBUTENb apOMaTHUECKUX YIIIEBOAOPO/IOB,
CTpOEHHE MOJIEKYyIbl. XUMU4eckue cBoicTa. [Ipumenenue 6eH3omna.

12/9

KouTtposabHasi pa6ora no reme: «YrJieBoI0poab»

Kucsopoacoaep:kaiye opraHuvecKkne coeTuHeHns

10

13/1

Crnuptel. Knaccugukaiys, HoMeHKIaTypa, U30Mepusi CIIUPTOB.
MeTaHoa ¥ 3TaHOJI PECTABUTENN HPEIEIIbHBIX 0JTHOATOMHBIX
CIIUPTOB.

14/2

XUMHYECKUE CBOMCTBA: B3AUMOAECHCTBUE C HATPUEM, C
rajoreHoBOIOpoAaMu, Aeruaparanus. Peakius ropeHus : CiupThl KaK
TOILINUBO.

15/3

HpI/IMeHCHI/IC 3TaHoOJIa U MeTaHoda. DU3HOIOrHYecKoe BO3ACHCTBHIE
MCTAaHOJIa U 3TaHOJIa Ha OpraHrU3M 4YC€JIOBCKA. OTHICHTIINKOIb U
TIIMIOCPHUH KaK NPEACTABUTCIIN PCACIIbHBIX MHOT'OATOMHBIX CITUPTOB.
KauecTBennas p€aKknyg Ha MHOT'OATOMHBIC CITMPTBI U €€ TPUMCHCHUC
AJId paCliO3HaBaHUS TTIMIICPHUHA B COCTABC KOCMCTUYCCKUX CPCACTB.
HpI/IMeHeHI/Ie OTUJICHIJIMKOJIA U TTIMHCPHUHA.

16/4

®enou. CTpoeHne MOJIEKyIbl, (pu3nyeckre, XUMUYeCKUe CBOMCTBA
(peakuuu ¢ HaTpUeM, THAPOKCUAOM HaTpus, OpomoM). Bzaumuoe
BJIMSIHUE aTOMOB B MoJjiekyine. [Ipumenenue ¢genoa.

17/5

Anpaeruabl. MeTaHaib M 3TaHallb. KAYECTBEHHbIE PEAKIIMK Ha
KapOOHMJIBHYIO TPYIIY U X NPUMEHEHHUE I OOHApYKEHHS
NpeJlebHBIX aJbJAETUIOB B IPOMBIIIJICHHBIX CTOYHBIX BOAAX.
TokcnyHocTsh anbieruaoB. [lpumenenue Gpopmanbaeruia u
aleTanbalbAerHIa.

18/6

KapOoHOBBIE KUCIIOTHI. YKCYCHasi KUCIIOTa. XMMHUYECKHE CBOMCTBA!
peaKuyu ¢ MEeTalIaMU, OCHOBHBIMU OKCHIAMH, OCHOBAHUSMH, COJISIMU.
Peaknus srepudukanuu, [Ipumenenne ykcycHoM KucioThl. Beicimne




KapOOHOBBIE KUCIIOTHI.

19/7

CrnoxHuble 3(hupbl KaK MPOIYKT B3aUMOJICHCTBUS KapOOHOBBIX KUCIOT
co ciuptamu. [IpuMeHeHne CoXXHBIX A3(PUPOB B MHUIIICBOU U
nap@roMepHON TPOMBIIIUICHHOCTH.

20/8

JKuphbl kak ciokHbIe (OUPHI TIUIEPHHA U BBICIIUX KapOOHOBBIX
KHUCJIOT. PacTuTenbHbIe U ®KUBOTHBIC XUPBI. Pacnio3HaBanue
PaCTUTENBHBIX KUPOB. [ MApOIM3 WK OMBUICHHE KUPOB. [IpuMmeHeHne
KUPOB. MbIJIa KaK COJU BBICIINX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBa MBLJIA.

21/9

VYraeBoasl. Kiaccudukans, Hax0oXJIeHUEe B IPUPOJIE TIFOK03a KaK
anpaerunocnupt. bpoxenue rimokossl. Caxaposa. Kpaxman u
HEJUTI0JI03a KaK OMOJIOTHYECKUE TTOIUMEPbl. XUMHUECKUE CBOICTBA.
[Tpumenenue u Guonoruyeckas pojib yriaeBoaos. Ilonsatue 00
VCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE ALlETATHOI'O BOJOKHA.

22/10

KonTpoabHnas padora no teme: «Kuciaopoaconep:kamue
COeTMHEHUSD).

A3oTcoaep:Kanme coeTHHEHH

23/1

AmMuHOKUCHOTHI 1 O6enku. COocTaB 1 HOMEHKJIATypa.

24/2

AMMHOKHCIIOTHI KaK aM(i)OTepHLIC OpraHn4YeCKHUC COCANHCHHUA.
Ilenrumaas CBA3b, OHOJI0THYECKOC 3HAUCHHE AMHWHOKHCIIOT,
IMPUMCHCHNC aMUHOKHUCIIOT.

25/3

benku- npupoausie 6nononumMepsl. CocTaB U CTpOeHUE OEIKOB.
Ilp.p. Ne 1 «Uccnedosanue ceoiicme 6e1Kkoey.

26/4

XUMHYEeCKUE CBOWCTBA OENKOB: THAPOIIU3, ACHATYpaIHU.
OGHapyxeHue OeIKOB IPH MOMOIIH Ka4YECTBEHHBIX (IBETHBIX
peaxuuit). [IpeBpamienue 0enkoB nuiy B opranusme. buonornueckue
(GyHKIIMHN OEIKOB.

27/5

I/IJ_ICHTI/ICI)I/IKaI_II/IH OpPTaHUYCCKUX COE€IUHEHMH.

28/6

['eneTndeckas CBA3b MEXKIY KJIaCCaMU OPTaHUUECKUX COEIMHEHUH.
Pewenue sxcnepumenmanvuvlx 3a0ay no meme: «Il enemuueckan
C6:3b Mexcdy Kaaccamu opzanuueckux coeounenuiny. Ilp. p. No 2

buoysornyeckn akTUBHbBIE COeTHHEHUS

29/1

Xumus u 310poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHBI,
MUHepaJibHbIe BOJIbL. I1po0ieMsbl, CBA3aHHBIE C TPUMEHEHUEM
nekapcTB. BpeaHbie IpuUBBIYKY U PaKTOPHI, pa3pylIalolire 30pPOBLE.
PanyonansHoe nuTanue, nuieBbie 100aBKu. OCHOBBI MUIIEBOM
XUMHH.

30/2

XUMUs B TOBCETHEBHOM kKU3HU. MOIOIIME U YUCTSAIIUE CPEACTBA.
PennemnenTsl, nHCEKTUIUABI. CpeacTBa TUYHOW TUTUEHBI U
KocMeTHKU. [IpaBuna paboThl ¢ €AKUMU U TOKCUYHBIMHU BEIIECTBAMH,
CpencTBaMu OBITOBON XMMHH.

31/3

IIp.p. No 3 « Pewienue 3xcnepumenmanvbHolix 3a0a4 Ha
PAcno3Haganue OpeaHuYecKux 6euiecms.»

XuMud " )KU3Hb

32/1

Xumus u sHepretuka. [IpupoHble HCTOUHUKH YTIIEBOJOPO/IOB.
CocraB HedTH u ee nepepadorka. Hedrenpomykrsl. OkTaHOBOE YHCIIO
6en3uHa. OxpaHa OKpyXxaroleil cpespl pu HedTenepepaboTke U
TPAaHCTIOPTUPOBKE HEPTETIPOIYKTOB. AJTbTEpPHATHBHBIC NCTOYHUKHU
SHEPTHUHU.

33/2

IIpomesxkyrounas arrecrauus. UTorosasi KOHTposibHast padora.

34/3

XuMHA U 3KOJIOrUs. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl U
ero nocnenctus. Oxpana ruapocdepsl, TOUBbl, aTMOCHEPHI, (IOPHI U
(ayHbl OT XUMHUYECKOTO 3arpsi3HEHHUS.

O0001meHHe U cucTEeMaTU3AlMA 3HAHMI 110 OCHOBaAM




OpPraHu4ecKo XUMMHUH

35/1 | O6o0uIeHNe 3HAHUI IO OPTaHUYECKOH XHMUH.
36/2 | Pacnosnasanue naacmmacc u éonoxon. Ilp.p. Ne 4
Kanenoapno-memamuuecroe nianuposanue
no yueonomy npeomemy «Xumusn» (6a308vlii yposeHv)
11 knacc
No Tema ypoka KomnuectBo
4acoB
MeTtoabl NO3HAHUS B XUMHUH 2

1/1 | Texnuka Ge30macHOCTH Ipu padboTe B kabuHere xumuu. Haydnbie
METO/IbI [T03HAHUS B XUMUHU. ICTOYHNKY XUMUYecKOi HH(OpMALIUK.
[Touck nHpOpMaNNKU IO HA3BAHUAM, HIEHTH(PUKATOPAM, CTPYKTYPHBIM
dbopmynaM. MojenupoBaHre XMUMHYECKUX MPOIECCOB U SIBJICHHUI,
XUMUYeCKUU aHAIUu3 U CUHmMe3 KaK METOJIbl HAYYHOT'O MO3HAHHUSL.

2/2 | MonenupoBaHHe XMMUYECKUX TPOLIECCOB U SIBICHUN, XUMUYECKULL
AHANU3 U CUHMe3 KaK METOJIbl HAYYHOTO TTO3HAHMSL.

TeopeTnyeckne 0CHOBbI XUMHUH 23

3/1 | Crpoenue BemectBa. CoBpeMEHHAs! MOJIE]Ib CTPOCHHUS aTOMa.
OnexTponHas KoHurypanus aroma. OcHogHoe U 8030yHcOeHHble
cocmosinust amomos. Kimaccudukariust XUMHUYECKHX 3JIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOSHHSI SHEPTeTHIECKUX YPOBHEH aTOMOB d-
SJIEMEHTOB.

4/2 | Ileproandeckas cucrema xuMuieckux snemeHToB [1.11. Menneneena.
®uznueckui cmeich [leprnoanyeckoro 3akoHa /.M. Menpaeneena.
[Tpu4rHBI 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB JIEMEHTOB U MX
COEJMHEHUH 110 MEePHOAAM U TPYIIIAM.

5/3 | DnexTpoHHAas MPUPOA XUMHUYCCKON CBSI3H.

MoHHas cBsI3b M MEXaHU3M ee 00pa30BaHusl.

6/4 | KoBaseHTHas CBSI3b U MEXaHU3MbI €€ 00pa30BaHMSI.
OIEeKTPOOTPUIIATETBHOCTD.

7/5 | Merajuindeckasi CBS3b M MEXaHH3M ee 00pa30BaHusI.

8/6 | BomopoaHas CBsI3b U MEXaHU3M €€ 00pa30BaHMs.

9/7 | Kpucramindyeckue 1 aMmopGhHbIe BEIIECTBA.

10/8 | TuIbI KPUCTAIUIMYECKUX PEIIECTOK. 3aBUCUMOCTh (PU3MUECKUX CBOWCTB OT
TUIA KPUCTAJUINYECKOHN PEIIeTKH.

11/9 | Cocras BemecTBa. [IpuarHBI MHOTOOOpA3HUs BEIIECTB.

12/10 | Xumundeckue peakiiuu. [ OMOTEHHBIC U T€TEPOTCHHBIC PEAKITUH.

13/11 | CkopocTh XMMHUYECKON PEaKIIMH, €€ 3aBUCUMOCTD OT : IPUPOJIBI
pearupyonux BeecTB, KOHIEHTPAIlMK Pearupyonux BellecTs,
TEMIIepPaTyphl, TUIOIIAAN PEAKIIMOHHON MOBEPXHOCTH, HATTHMYUHUS
KaTtanuzaropa. Posib KaTamu3aTopoB B IPUPOE U IPOMBIIIUIEHHOM
npousBojicTBe. Pacuet TennoBoro s dexra peakiuu.

14/12 | XuMudeckoe paBHOBECHE M €r0 CMEIICHHUE MTOJT ICHCTBUEM PA3ITHUHBIX
(bakTOpOB (KOHIIEHTPAIIHS PEareHTOB MM MPOIYKTOB PEaKIiHy,
JIaBJIEHUE, TeMIIepaTypa) Ul CO3/1aHUs ONTHUMAJIbHBIX YCIOBUN
POTEKaHUsl XMMHUYECKUX nporeccoB. OOpaTUMOCTh peaKIMid.

15/13 | ducnepcubie cucteMbl. [ToHsTHE O KOJUTOMIAX (30JTH, TEITH).

Pacuer maccoBoil 1o1u (Macchl) XMMHUYECKOTO COEIMHEHHS B CMECH.

16/14 | Uctunnble pacTBOPHI. Peakiinu B pacTBOpax 3JI€KTPOJIUTOB.

17/15 | pH pacTBopa Kak MoKa3arellb KUCIOTHOCTH CPEIIBL.

18/16 | I'mapomaus cosneil. 3HaueHHE THAPOIH3a B OMOJIOTHIECKHX OOMEHHBIX




Ipoleccax.

19/17 | OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIC PEAKITUH B IPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACSITEIbHOCTH OPraHU3MOB.

20/18 | OkucIUTENBbHO-BOCCTAHOBUTEILHBIC CBOWCTBA IIPOCTHIX BEIECTB —
METAJIJIOB IIABHBIX U MOOOYHBIX MOATPYNN. (MeJb, KEJe30).

21/19 | OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIC CBOWCTBA MPOCTHIX BEIIICCTB
HEMETAJUIOB: BOAOPOJA, KHCIOpPOJa, TajloreHoB, cephl, a3ora, ¢ocdopa,
yriepoja, KpeMHHUS.

22/20 | Koppo3us METaJIOB: BHIbI KOPPO3HH, CITIOCOOBI 3aIIUTHl METAJJIOB OT
KOPPO3HHU.

23/21 | DnekTposK3 paCTBOPOB M paciiiaBoB. [IpuMeHeHHE 3JIEKTPOIIN3a B
MPOMBINIIJICHHOCTH.

24/22 | O6o006mIeHMe 3HaHMI 110 TeMe : «TeopeTHYecKre OCHOBBI XUMUKY.

25/23 | KourpoJsbHasi padora no teme «TeopeTnyeckne 0CHOBbI XUMHUH

XuMHuS U )KU3Hb

26/1 | Xumus U celIbCKOe X035 CTBO. MUHEpaIbHbBIC U OPraHUYECKHE
ynoopenusi. CpeficTBa 3alUThl PACTCHUM.

27/2 | Xumus B ctpoutenberBe. [lement. beron. ITogbop onTuManbHBIX
CTPOUTEIIHBIX MAaTEPHUAJIOB B MPAKTUICCKON NEATCILHOCTH YEIIOBEKA.

28/3 | Pacuetpl Macchl (00beMa, KOJMYECTBA BEIIECTBA) POIYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEIIECTB JJaHO B U30BITKE (MMEET IPUMECH).

29/4 | PacueThl MacCOBOM I 00BEMHOM IO BBIXO/Ia POIYKTa PEAKIIUU OT
TEOPETUICCKH BO3MOYKHOTO.

30/5 | Pacuersl 00bEMHBIX OTHOIIEHUI Ta30B IPH XUMHUYCCKUX PEAKIIUAX.

31/6 | Pacuetsl Mmacchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MTPOIYKTA PEaKIIHH,
€CIIM OJTHO M3 BEIECTB JAHO B BHJIE PACTBOPA C OTIPEIEICHHOW MacCOBOU
JI0JIeH paCTBOPEHHOT'O BEIIECTBA.

32/7 | O60061IeH e 3HAHUI [T0 XUMHH 33 KypC CPEIHET0 001ero 00pa3oBaHusl.

33/8 | Mpomexyrounas arrecranus. MrToroasi KOHTPOJIbHAs padoTa.

34/9 | Ip. p. «MaeHTHUKAIUS HEOPTAHUICCKUX COCTUHCHUI.
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